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Abstract

Background Delirium is a common complication in patients at the intensive care unit (ICU) and is associated with
prolonged ICU-stay and hospitalization and with increased morbidity. The impact of ICU-delirium on long-term
survival is not clearly understood.

Methods This retrospective single center observational study was conducted at the Institute of Intensive Care
Medicine at the University Hospital Zurich, Switzerland. All adult ICU-survivors over a four-year period were screened
for eligibility. ICU-delirium was defined based on the Intensive Care Delirium Screening Checklist (ICDSC), together
with the coded diagnosis FO5 in the International Classification of Diseases (ICD-2019). ICU-survivors who developed
delirium during their ICU stay (group D) were compared with ICU-survivors who did not (group ND). Survival

was evaluated according to data from hospital electronic health records up to four years from ICU-discharge. The
survival analysis was reported using Kaplan-Meier curves and absolute risk differences (ARD). A multivariable logistic
regression model was fitted with long-term survival at four years after ICU-discharge as outcome of interest, including
several clinical conditions and interventions associated with long-term survival for ICU patients. For subgroup analysis,
ICU-survivors were grouped based on age at the time of admission (45-54, 55-64, > 65 years), and on relevant clinical
conditions.

Results A total of 9604 patients fulfilled the inclusion criteria, of them 22.6% (n=2"171) developed ICU-delirium.
Overall, patients in the group D had a significantly lower probability of survival than patients in the group ND
(p<0.0001, ARD=11.8%). In the multivariable analysis, ICU-delirium was confirmed as independently associated with
long-term survival. After grouping for age categories, patients between 55 and 64 years of age in the group D were
less likely to survive than patients in the group ND at every time point analyzed, up to four years after ICU discharge
(p<0.001, ARD=7.3%). This difference was even more significant in the comparison between patients over 65 years
(p<0.0001, ARD 11.1%). No significant difference was observed in the other age groups.
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Conclusions In the study population, ICU-delirium was independently associated with a reduced long-term survival.
Patients who developed ICU-delirium had a reduced survival up to four years after ICU discharge and this association

was particularly evident in patients above 55 years of age.

Keywords Encephalopathy, Delirium, ICU, Long-term survival

Background

Delirium represents a common complication in patients
treated at the intensive care unit (ICU), affecting approxi-
mately one third of the critically ill adults, with a preva-
lence that can reach the 80% among the mechanically
ventilated patients [1, 2]. It is associated with prolonged
ICU-, hospital-length of stay (LOS) [3, 4] and duration
of mechanical ventilation [5], increased disability [6, 7],
reduced long-term cognitive performance [8], as well as
increased health care costs [9].

Available data on ICU-delirium and its association to
short-term survival are discordant [3, 5, 10-13]. Con-
sidering the association between ICU-delirium and
long-term survival, data are even more scare and not
conclusive. A few studies reported an increased mortal-
ity in patients who developed delirium at 6-months [14],
1-year [15], and - in a population of only post-operative
patients —even at 5-years [16], compared to patients who
did not. On the contrary, in two prospective cohort stud-
ies no difference in 1-year mortality has been observed
among patients who developed delirium and patients
who did not [17, 18].

These discrepancies in the available data could be
explained with methodological issues, such as the small
sample size of the analyzed populations, the heterogene-
ity in the definition of delirium, different timing in the
assessment of the possible association between delirium
and mortality, as well as possible inclusion bias.

Our retrospective observational study focuses on the
association between ICU-delirium and long-term sur-
vival. To do that, we applied a standardized definition of
delirium based both on regular scoring and clinical judg-
ment to a large population of ICU-patients and inves-
tigated survival at different time point: 1-year, 2-year,
3-year and up to 4-year following ICU-discharge.

Methods

This retrospective single center observational study was
conducted at the Institute of Intensive Care Medicine at
the University Hospital Zurich, Switzerland. All patients
admitted to the ICU between January, 1st 2019 and
December, 31st 2023 were screened for eligibility. Inclu-
sion criteria were: (1) age =18 years old, (2) clinical diag-
nosis based on clinical judgment and coded according
to the International Classification of Diseases (ICD-10,
version 2019). Exclusion criteria were (1) patients’ docu-
mented refusal to have their data analyzed for research
projects; (2) no documented Intensive Care Delirium

Screening Checklist (ICDSC) [19]; (3) ambiguous delir-
ium status; (4) death at the ICU.

Data were obtained from the hospital electronic health
records (KISIM-TM, Cistec, Zurich, Switzerland) and
from the ICU Patient Data Management System (PDMS,
MetaVision, iMDsoft, Israel). Collected data were: Demo-
graphics, including age and sex; SAPS II scores [20];
ICU- and hospital-length of stay (ICU-LOS, H-LOS);
survival at different time points (at one, two, three and
four years) after ICU-discharge. Moreover, to analyze
the influence of other possible risk factors affecting long
term survival in ICU patients, the following conditions or
interventions, selected in the light of the available litera-
ture, were analyzed: diabetes [21], atrial fibrillation/flut-
ter [22], acute respiratory failure and chronic obstructive
pulmonary disease (COPD) [23], dementia [24], malig-
nancies [25], hours of mechanical ventilation [26], need
for renal replacement therapy [27] or need for hemody-
namic mechanical support [28]. The main diagnosis for
ICU admission were presented after grouping according
to ICD-10 codes.

To define delirium and stratify the population accord-
ingly, two criteria were considered: ICDSC score and
clinical diagnosis. The ICDSC assessment is routinely
performed three times a day by trained ICU-nurse staff
and is considered positive if>4. If confirmed from the
clinical judgment of the treating physician, a diagnosis
of delirium is reported in the electronic medical records,
coded according to ICD-10 as diagnosis FO5 (delirium,
not induced by alcohol and other psychoactive sub-
stances). ICU-Delirium patients (group D) were defined
based on the above two complementary criteria: (1) at
least one positive ICDSC assessment, and (2) the coded
diagnosis FO05. Likewise, non-delirious ICU patients
(group ND) were defined as: (1) no positive ICDSC
assessment, and (2) no coded FO5 diagnosis. The ICU-
delirium status of patients that fulfilled only one criterion
was considered ambiguous, leading to exclusion of these
patients.

The survival analysis was performed based on data
from the electronic medical records. In the Canton
Zurich, death certificates from the Civil Registry Depart-
ment of the Municipal Office are automatically trans-
ferred into the patient’s electronic record regardless of
whether the death occurred in the hospital or not. The
population of ICU survivors was arbitrary grouped in
four age categories, also taking into account the age dis-
tribution in the population: 45-54 years, 55—-64 years,
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and 265 years. The cut-off for older adult patients was
set at 65 years, being the ‘retirement age’ according to the
Swiss federal social insurance system.

Statistical analysis

All statistical analyses were performed using the Sci-
entific Python Development Environment Spyder IDE
(Python 3.9.7 64-bit), and a p-value <0.05 was considered
statistically significant. Descriptive statistics are reported
as counts/percentages, mean + standard deviation, or as
median including the interquartile range, as appropri-
ate. All continuous data were tested for normality using
Shapiro—Wilk’s test. Data not normally distributed were
compared using the Mann-Whitney test. Numerical
variables with normal distribution were compared using
independent sample t test. Ordinal variables or numeri-
cal variables with not normal distribution were com-
pared using Mann—Whitney-Wilcoxon test. Categorical
variables were compared with chi-squared test. A mul-
tivariable logistic regression analysis was performed
with covariates selected based on clinical relevance and
prior evidence. The logistic regression model was fitted
using the maximum likelihood estimation method, with
the exposure variable and all covariates included in the
model simultaneously. Odds ratios (ORs) with 95% con-
fidence intervals (Cls) were calculated. For the signifi-
cant covariates, survival analysis was conducted using
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Kaplan-Meier curves, with significance between groups
being assessed with the log-rank test. The Absolute Risk
Difference (ARD) was calculated at specific time points
by subtracting the survival probability of the delirium
group from that of the non-delirium group.

Reporting of the study results adhered to the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology (STROBE) guidelines [29].

Results

Overall, 16’557 patients were screened for eligibility. Of
them 6’953 were excluded. Reasons for exclusion are
listed in Fig. 1. In particular, 2’151 patients (11.9%) were
excluded due to the missing coded diagnosis F05, and 465
patients (2.6%) due to the absence of a positive ICDSC
score (Fig. 1).

The study population included 9’604 patients (females
n=3250 (33.8%), median age: 63 years [IQR: 51, 72],
median ICU-LOS: 1.8 days [IQR: 0.9-5.0]) (Table 1).

Most of these patients were admitted to the ICU due
to a cardiovascular diagnosis (39.2%, n=3'763), followed
by onco-hematological diagnosis (17.0, n=1’629), trauma
(10.9%, n=1'048), neurological disorders (6.5%, n=621),
and respiratory conditions (5.9%, n =565) (Fig. 2).

Overall, 2’171 ICU-survivors (22.6%) developed delir-
ium during their ICU stay (D=delirium group), while
7’433 (77.4%) did not (ND =non delirium group). In the

(n=16'557)

Patients discharged from an ICU
between 01.01.2019-31.12.2023

Exclusion:

- Documented objection
or age below 18 years (n=1'206)

- No documented ICDSC (n=2'995)

- No documented timestamp (n=136)

- Ambiguous Delirium Status (only positive
ICDSC score or only ICD-10 coded diagnosis)
(n=2'616)

Non-Delirious Patients
(n=7"433)

Delirious Patients
(n=2'171)

Fig. 1 Flow chart. Inclusion and exclusion criteria. study population flow chart. ICU: intensive care unit, ICDSC: Intensive Care Delirium Screening Check-
lis,; SAPS II: Simplified Acute Physiology Score II, ICD: International Classification of Diseases
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Table 1 Baseline characteristics of the study population. (A) Demographics, pre-existing conditions and interventions (B) Major
diagnostic categories. D: delirium group, ND: non-delirium group, ICU: Intensive Care Unit, SAPS II: Simplified Acute Physiology Score |,
IQR: interquartile range, COPD: chronic obstructive pulmonary disease

A. Demographics, pre-existing conditions and interventions

General population
(D &ND)

Statistical analysis between D & ND groups

D ND « p-value
N of total Patients 9'604 2171 7'433
Females, n (%) 3250 (33.8) 626 (28.8) 2'624 (35.3) <0.0001
Age, 63.0(51.0,72.0) 68.0 (58.0, 77.0) 61.0(49.0,71.0) <0.0001
median (IQR)
SAPS I, 35.0 (25.0, 47.0) -47.0 (37.0,59.0) 32.0 (22,0, 43.0) <0.0001
median (IQR)
ICU length of stay [days], 1.8(0.9,5.0) 8.7(4.0,17.0) 1.0(0.8,26) <0.0001
median (IQR)
Hospital length of stay [days], 11.3(7.6,18.6) 204 (12.8,32.1) 10.0 (6.9, 15.0) <0.0001
median (IQR)
Hospital deaths, n (%) 222 (2.0) 96 (4.1) 126 (1.5) <0.0001
Mechanically ventilated, n (%) 8'322 (86.6) 1'986 (91.5) 6'336 (85.2) 0.006
Mechanical Ventilation [days], 04(0.2,1.02) 2.1(05,64) 0.3(0.2,0.5) <0.0001
median (IQR)
Malignancies, n (%) 1'476 (15.4) 214 (9.9) 1262 (17.0) <0.0001
Acute Respiratory Failure, n (%) 795 (8.3) 286 (13.2) 509 (6.8) <0.0001
COPD, n (%) 600 (6.2) 193 (8.9) 407 (5.5) <0.0001
Atrial Fibrillation / Flutter, n (%) 1'790 (18.6) 659 (30.4) 1131 (15.2) <0.0001
Diabetes, n (%) 1'488 (15.5) 443 (20.4) 1045 (14.0) <0.0001
Dementia, n (%) 171 (1.8) 66 (3.0) 46 (0.6) <0.0001
Hemodynamic mechanical support, n (%) 522 (54) 361 (16.6) 161 (2.2) <0.0001
Renal replacement therapy, n (%) 293 (3.0) 204 (9.4) 89(1.2) <0.0001
B. Diagnostic Categories of ICU Admission
Cardiovascular system, n (%) 3'763(39.2) 869 (40.0) 2'894 (38.9) 0474
Oncology & Hematology, n (%) 1'629 (17.0) 159 (7.3) 1470 (19.8) <0.0001
Others, n (%) 1271 (13.2) 277 (12.8) 989 (13.3) 0.381
Trauma, n (%) 1'048 (10.9) 372(17.1) 677 (9.1) <0.0001
Neurological system, n (%) 621 (6.5) 113(5.2) 508 (6.8) 0.009
Respiratory system, n (%) 565 (5.9) 148 (6.8) 417 (5.6) 0.041
Digestive system, n (%) 383 (4.0) 108 (5.9) 275 (3.7) 0.009
Infectious & Parasitic Diseases, n (%) 323(34) 125(5.8) 198 (2.7) <0.0001

D group, females were fewer (28.8% vs. 35.3%, p<0.001)
and patients were older (median age 68 [IQR: 58, 77] vs.
61 [IQR: 49, 71], p<0.001). The median SAPS II was 35
points [IQR: 25, 47]. Patients in the D group had a higher
SAPS II score than those in the ND group (median SAPS
IT score 47 [IQR: 37, 59] vs. 32 [IQR: 22, 43], p<0.001).
Considering outcomes, patients in the D group had a
longer ICU-, as well as hospital-LOS (median stay: 8.7
days [IQR: 4.0, 17.0] vs. 1.0 days [IQR: 0.8, 2.6], p<0.001
and 20.4 days [IQR: 12.8, 32.1] vs. 10.0 days [IQR: 6.9,
15.0], p<0.001 respectively) then patients in the ND
group (Table 1). After discharge from the ICU, 2% of
the patients (n=222) died during their hospital stay (D
group: n =96, 4.1%; ND group: n=126, 1.5%, p <0.0001).
The analysis of comorbidities and interventions showed
that more patients in the D group were mechanically ven-
tilated (91.5%, n=1"968 vs. 85.2%, n=6336, p=0.006),
and for longer time (2.1 days, [IQR: 0.5-6.4] vs. 0.3 days

[IQR: 0.2-0.5]). As pre-existing conditions, delirious
patients had more acute respiratory failure (13.2% vs.
6.8%, p<0.001), COPD (8.9% vs. 5.5%, p<0.001), atrial
fibrillation (30.4% vs. 15.2%, p <0.001), diabetes (20.4% vs.
14.0%. p<0.001), and dementia (3.0% vs. 0.6%, p <0.001).
On the contrary, patients in the D group had fewer pre-
existing malignancies then patients in the ND group
(9.9% vs. 17.9%, p <0.001). Regarding interventions, delir-
ious patients received more hemodynamic mechanical
support (16.6% vs. 2.2% p<0.001) and renal replacement
therapy (9.4% vs. 1.2%, p <0.001) (Table 1-B).

In the multivariable logistic regression model, ICU-
delirium was independently associated with reduced
survival at 4 years after ICU discharge (OR: 1.41, 95%CI
1.26-1.86, p <0.001) (Table 2; Fig. 3).

Throughout the observational time window of four
years, patients in the D group had a significantly lower
probability of survival than patients in the ND group
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Major Diagnostic Categories

Cardiovascular system

Oncology & Hematology

Infectious & Parasitic diseases
Digestive system

Respiratory system

Neurological system

Trauma

Fig. 2 Diagnostic Categories of ICU Admission. Pie chart illustrating the distribution of the study population according to the main diagnosis for ICU

admission as coded with the ICD-10

Table 2 Multivariable logistic regression model. Long-term
survival at 4 years was considered as outcome. Y/N: yes/no,

M/F: male/female, ICU-LOS: intensive care unit - length of stay,
COPD: chronic obstructive pulmonary disease, OR: odds ratio, Cl:
confidence interval

Variable Coefficient p-value  OR(95% Cl)
Acute respiratory failure  -0.44 <0.0001 065 (0.53,0.79)
(Y/N)

Hemodynamic mechani- -0.13 0.547 0.88 (0.58, 1.34)
cal support (Y/N)

Diabetes (Y/N) -0.05 0.496 0.95(0.82,1.10)
Sex (M/F) -0.04 0.510 0.96 (0.86, 1.08)
Atrial fibrillation/Flutter ~ -0.01 0.851 0.99(0.86, 1.13)
(Y/N)

ICU-LOS (days) 0.01 0.014 1.01(1.00, 1.01)
Mechanical ventilation 0.02 0.012 1.02 (1.00, 1.03)
(days)

Delirium (Y/N) 034 <0.0001 1.41(1.23,1.62)
Age (/10 years) 041 <0.0001  1.50(1.44,1.56)
COPD (Y/N) 043 <0.0001 1.53(1.26, 1.86)
Renal replacement 0.71 <0.0001  2.03(1.63,2.53)
therapy (Y/N)

Dementia (Y/N) 0.77 0.0002 2.16(145,3.22)
Malignancy (Y/N) 1.51 <0.0001  4.52(3.99,5.13)

(Fig. 4). After grouping for age categories, among patients
between 45 and 54 years, no differences in the survival
curves were observed in patients in the D and ND groups
(p=0.607) (Fig. 4-B). Among patients between 55 and 64
years, patients in the D group were less likely to survive
than patients in the ND group (p=0.0003, ARD =7.3%)
(Fig. 4-C). This difference was even more evident among
patients older than 65 years (p<0.0001, ARD=11.1%)
(Fig. 4-D) (Table 2). Moreover, for each condition or
intervention with significant contribution in the mul-
tivariable model, survival was significantly lower in the
D group with the exception of COPD and dementia
(Fig. 4E-]).

Discussion

Our study investigates a possible association between
ICU-delirium and long-term survival in a large popula-
tion of ICU survivors. As the main finding, we report that
ICU survivors over 55 years of age who suffered from
delirium during their ICU stay had a lower survival over
time up to four years from ICU discharge compared to
patients who did not.

To date, only few studies analyzed long-term outcomes
related to ICU-delirium, and methodological issues
limit these previous works [15-18]. Similar to our find-
ings, Moskowitz et al. observed an increased 5-years
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Fig. 3 Forrest plot with OR and 95% Cl for different factors associated with long term survival at 4 years after ICU-discharge. Y/N: yes/no, M/F: male/
female, ICU-LOS: intensive care unit - length of stay, COPD: chronic obstructive pulmonary disease, OR: odds ratio, Cl: confidence interval

mortality in patients with ICU-delirium. However, this
study only included patients over 50 years of age admit-
ted to the ICU after elective surgery [16], which limits the
generalization of the findings. Pisani et al. reported an
association between ICU-delirium duration and 1-year
mortality. In this study, the generalization of the finding
is limited by including only older adult patients (over 65
years of age) [15]. On the contrary, Wolters et al. could
not confirm an association between ICU-delirium and
1-year mortality [17]. The population investigated, how-
ever, was small and patients with neurological conditions
were excluded due to possible confounding factors. Addi-
tionally, in this previous study, delirium was defined only
based on a positive score - CAM-ICU - and/or admin-
istration of haloperidol [17]. The choice of this definition
lacks, in our opinion, clinical judgment. Indeed, there are
clinical conditions that could result in a positive CAM-
ICU or ICDSC score for delirium without the patient
actually having it. More recently, Fiest et al. performed
a similar analysis on a larger population and, similarly to
the work of Wolters et al., defined delirium based only on
a score — in this case the ICDSC 2 4. Also in this study,
no association was found between ICU-delirium and
long-term survival [18].

In our study, we provide evidence for an association
between ICU-delirium and long-term survival up to four
years.

In our cohort, ICU-survivors who developed delir-
ium during their ICU stay were significantly older than
patients who did not. This finding is confirmatory, since
increasing age is a known risk factor for delirium [30].

To exclude the association between ICU-delirium and
long-term survival being due only to age differences, we
conducted the survival analyses grouping the popula-
tion by age. We found that ICU survivors above 55 years
of age are those in whom the effect of ICU-delirium
has the greatest impact on survival, and therefore wor-
thy of further investigation - for example - for targeted
prevention.

Moreover, in our cohort, patients with ICU-delirium
had a higher median SAPS II score than patients who did
not. One might therefore assume that patients with delir-
ium have a lower survival also because they have a more
severe clinical condition at ICU-admission.

However, two important aspects should be considered:
firstly, the SAPS II is a score used to predict mortality in
the ICU and not validated to predict long-term survival
[20]. In our case, given the selected population of ICU
survivors, the score would lose its applicability. Secondly,
the SAPS II is inaccurate in patients with delirium. In
fact, one of the items of the SAPS II score is the assess-
ment of the Glasgow Coma Scale (GCS). In ICU patients
with delirium, the GCS is very often reduced. In this case,
the predictive value of the SAPS 1II is poor [31]. There-
fore, to exclude possible confounding factors affecting
ICU long-term survival, several pre-existing comorbidi-
ties or interventions affecting ICU long term survival
were analyzed in the light of the available literature on
the topic [21-28] and introduced in the multivariable
logistic regression model with survival at 4 years after
ICU-discharge as outcome of interest.
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Fig. 4 Survival analysis of patients in the ND and D group illustrated by Kaplan-Meier plots. A. Survival analysis for the study population. B.Ppatients be-
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G Patients with acute respiratory failure. H. Patients with COPD. I. Patients with pre-existing dementia. J. Patients undergoing renal replacement therapy.
ND: non-delirium group, D: delirium group, Cl: confidence interval, COPD: chronic obstructive pulmonary disease

The multivariable logistic regression model confirmed more evident in the first year after ICU discharge but it

that ICU-delirium is independently associated with  persists at all the analyzed time points.
reduced long-term survival. This effect on the survival is Our paper has several strengths: firstly, data on long-
term survival for patients with ICU-delirium are scarce
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Table 3 Number of patients at risk and absolute risk difference (ARD). Number of ICU survivors at risk and absolute risk difference
(ARD) A. for the general population, B-D. After grouping by age, E-J.By different clinical conditions or interventions. Survival is assessed
up to 4 years after ICU-discharge. N: number, ARD: absolute risk difference, ND: non-delirium group, D: delirium group, COPD: chronic

obstructive pulmonary disease

Years from ICU discharge p-value
0 1 2 3 4 Log-
N patients N patients ARD N patients ARD N patients ARD N patients ARD :::tk
A. General D 2171 1'453 0.106 1026 0102 671 0117 332 0.118  <0.0001
population ND 7433 5616 3913 2'562 1396
B. Patients D 216 167 0034 134 0004 83 0003 44 0.007 06071
45<age<5S4years ND  1'129 915 659 464 255
C. Patients D 448 316 0063 219 0073 143 0082 66 0073 0.0003
55<age<64years ND 1829 1385 971 622 341
D. Patients > 65 D 1296 807 0.116 561 0098 375 0111 183 0111 <0.0001
years ND 3035 2'133 1416 901 490
E. Mechanical D 1'986 1364 0090 961 0088 633 0099 315 0098  <0.0001
ventilation ND 6336 4766 3280 21142 1185
F. Malignancies D 214 97 0165 49 0138 22 0150 5 0106  <0.0001
ND 1262 759 415 216 64
G.Acuterespira- D 286 172 0084 97 0.106 46 0133 4 0.152 0.0002
tory failure ND 509 259 150 87 11
H. COPD D 193 11 0052 63 0037 31 0059 8 0.061 0.178
ND 407 265 154 84 19
. Dementia D 66 33 0097 21 0134 8 0136 2 0.136 0.201
ND 46 24 15 3
J.Renal replace- D 361 201 0096 139 0082 89 0126 50 0.140 0018
ment therapy ND 161 101 62 41 25

and we add evidence on it. Secondly, we decided to per-
form our survival analysis only on ICU survivors. This
choice was justified by the fact that in patients who
died at the ICU, a negative delirium score could be due
to the extreme severity of the initial clinical condition
rather than to an actual absence of delirium. Thirdly, we
adopted a standardized definition of delirium based not
only on the ICDSC delirium score, but also on the con-
firmation of the diagnosis through clinical judgement, as
ultimately expressed by the ICD-10 coding. The ICDSC
score has a pooled sensitivity of 0.83 and a specificity of
0.87 [32, 33]. The two complementary criteria allowed
us to improve our specificity excluding those patients
who, even presenting a positive ICDSC, were not consid-
ered by the clinician to have delirium. Fourthly, we per-
formed the survival analysis grouping the patients by age
and according to possible confounding factors that have
already been demonstrated to have an association with
long term survival after ICU. Lastly, our study is, to the
best of our knowledge, the first one to analyze in a large
patient population the association of ICU delirium and
survival with a long-term follow-up of up to four years.
Some limitations need to be mentioned. Our analysis
is in fact limited by the monocentric and retrospective
nature of the study, which possibly reduce the generaliz-
ability of the results. Moreover, the grouping by age and

the selection of comorbidities and interventions in the
analysis was based on the available literature and this
does not completely exclude a selection bias. We also rec-
ognize that in the definition of the delirious patients, the
clinical judgment is subjective and, ultimately, a further
selection bias cannot be excluded. Furthermore, the dif-
ference in the ICU- and hospital-length of stay between
groups may rise some concerns leading to possible inclu-
sion bias. However, ICU-LOS was considered in the mul-
tivariable logistic regression model and ICU-delirium
still remained independently associated with long-term
mortality.

Conclusion
In the study population, ICU-delirium was independently
associated with reduced long-term survival. Patients who
developed ICU-delirium had a reduced survival up to
four years after ICU discharge and this association was
particularly evident in patients above 55 years of age.
These discrepancies in the available data could be
explained with methodological issues, such as the small
sample size of the analyzed populations, the heterogene-
ity in the definition of delirium, different timing in the
assessment of the possible association between delirium
and mortality, as well as possible inclusion bias.
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Our retrospective observational study focuses on the
association between ICU-delirium and long-term sur-
vival. To do that, we applied a standardized definition of
delirium based both on regular scoring and clinical judg-
ment to a large population of ICU-patients and inves-
tigated survival at different time point: 1-year, 2-year,
3-year and up to 4-year following ICU-discharge.
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