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Abstract 

Purpose:  We assessed long-term outcomes in acutely admitted adult patients with delirium treated in intensive care 
unit (ICU) with haloperidol versus placebo.

Methods:  We conducted pre-planned analyses of 1-year outcomes in the Agents Intervening against Delirium in the 
ICU (AID-ICU) trial, including mortality and health-related quality of life (HRQoL) assessed by Euroqol (EQ) 5-dimen‑
sion 5-level questionnaire (EQ-5D-5L) index values and EQ visual analogue scale (EQ VAS) (deceased patients were 
assigned the numeric value zero). Outcomes were analysed using logistic and linear regressions with bootstrapping 
and G-computation, all with adjustment for the stratification variables (site and delirium motor subtype) and multiple 
imputations for missing HRQoL values.

Results:  At 1-year follow-up, we obtained vital status for 96.2% and HRQoL data for 83.3% of the 1000 randomised 
patients. One-year mortality was 224/501 (44.7%) in the haloperidol group versus 251/486 (51.6%) in the placebo 
group, with an adjusted absolute risk difference of − 6.4%-points (95% confidence interval [CI] − 12.8%-points to 
− 0.2%-points; P = 0.045). These results were largely consistent across the secondary analyses. For HRQoL, the adjusted 
mean differences were 0.04 (95% CI − 0.03 to 0.11; P = 0.091) for EQ-5D-5L-5L index values, and 3.3 (95% CI − 9.3 to 
17.5; P = 0.142) for EQ VAS.

Conclusions:  In acutely admitted adult ICU patients with delirium, haloperidol treatment reduced mortality at 1-year 
follow-up, but did not statistically significantly improve HRQoL.

Keywords:  Delirium, Treatment, ICU, Long-term outcomes, Mortality, Health-related quality of life

Introduction
Delirium is an acute change in attention and awareness 
which develops over a short time and is associated with 
additional cognitive deficits such as memory loss, diso-
rientation, or perceptual disturbances [1]. Delirium is 
the most frequent form of acute brain dysfunction in 
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intensive care unit (ICU) patients [2, 3]. Approximately 
half of adult patients in the ICU experience delirium 
during their critical illness, with a higher occurrence in 
patients receiving mechanical ventilation [2]. Delirium 
has significant adverse implications, ranging from agi-
tation, pulling out lines and tubes, prolonged time on 
mechanical ventilation to increased mortality [4, 5]. 
Moreover, delirium in the ICU is a risk factor for long-
term impairments, including cognitive impairment and 
functional decline. These long-term sequelae may impact 
health-related quality of life (HRQoL) and mortality 
[5–8]. It is currently unclear if the possible benefits from 
antipsychotic treatment of ICU delirium, e.g. decreased 
agitation or delirium severity, also impacts long-term 
HRQoL related outcomes as less disability or cognitive 
dysfunction, or mortality [9–11].

Prevention and treatment of delirium in the ICU con-
tinue to be a clinical challenge [9, 10, 12, 13]. Currently, 
haloperidol is the most frequently used pharmacologi-
cal agent to treat delirium in the ICU, but the evidence 
for its effect has been sparse and inconclusive [14, 15]. 
The recent Agents Intervening against Delirium in the 
ICU (AID-ICU trial) assessed the benefits and harms of 
haloperidol versus placebo in acutely admitted adult ICU 
patients with delirium [16]. The trial found no statisti-
cally significant difference in the primary outcome days 
alive and out of hospital within 90 days after randomisa-
tion, but lower mortality at 90 days was observed among 
patients in the haloperidol group. The pre-planned, 
Bayesian analysis found high probabilities of benefit and 
low probabilities of harm with haloperidol treatment of 
delirium in adult patients admitted to the ICU, specific 
for the primary outcome with probabilities of 92% for 
days alive and out of hospital to day 90 [16, 17].

In this pre-planned 1-year follow-up study of the AID-
ICU trial, we report the long-term effects of haloperidol 
versus placebo on mortality and HRQoL. We hypoth-
esised that haloperidol would reduce mortality and 
increase quality of life [18].

Methods
Study design
The AID-ICU trial was a multicentre, randomised, 
blinded, parallel-group, placebo-controlled trial where 
eligible patients were randomly assigned in a 1:1 ratio 
to receive either haloperidol or placebo (isotonic saline). 
The AID-ICU trial complied with the Declaration of Hel-
sinki and was approved by the relevant health authori-
ties, ethics committees and data-protection agencies in 
participating countries [19, 20]. The AID-ICU trial pro-
tocol, statistical analysis plan, and short-term outcomes 
have been published elsewhere [16, 19, 21]. This study is 
a pre-planned 1-year follow-up of the AID-ICU trial with 

a separate protocol and statistical analysis plan published 
before randomisation completion [18], with some devia-
tions from the published protocol (outlined with ration-
ales in the electronic supplementary material [ESM] 1). 
This manuscript is reported according to the Consoli-
dated Standards of Reporting Trials (CONSORT) 2010 
Statement (ESM 2) [22].

Trial population and intervention
From June 2018 to April 2022, 1000 patients were 
enrolled in the AID-ICU trial at 16 ICUs in Denmark, 
Finland, the United Kingdom, and Italy. Eligibility cri-
teria were adult critically ill patients who were acutely 
admitted to the ICU and been diagnosed with delirium, 
with either Confusion Assessment Method for the ICU 
(CAM-ICU) or the Intensive Care Delirium Screen-
ing Checklist (ICDSC) [23, 24]. The patients were ran-
domised to receive haloperidol or placebo (isotonic 
saline) corresponding to 2.5 mg haloperidol three times 
daily and additional as-needed doses to a maximum daily 
dose of 20 mg. Patients received study drug if they were 
delirious in the ICU for a maximum of 90 days. For fur-
ther details, see ESM 1 [16, 19].

Outcomes
The pre-specified outcomes of this follow-up study were 
all-cause mortality and HRQoL 1  year after randomisa-
tion. Additional outcomes were differences in HRQoL 
between survivors only.

To assess HRQoL, we used the EuroQol 5-dimen-
sion 5-level questionnaire (EQ-5D-5L) and the EuroQol 
Visual Analogue Scale (EQ VAS) [25]. EQ-5D-5L is a 
descriptive system evaluating five dimensions of health. 
The patients assess their mobility, self-care, usual activity, 
pain/discomfort, and anxiety/depression and choose the 
most applicable of five levels ranging from no problems, 
slight problems, moderate problems, severe problems, 
and unable to/extreme problems. The result of the ques-
tionnaire represents an individual health state profile, 
also called EQ-5D-5L profile which can be converted into 
a single summary score; an EQ-5D-5L index value. The 
index value reflects how well people perceive themselves 
according to the preference of the general population of 
a country/region [25]. For this study, we used the Danish 
and English value set to calculate EQ-5D-5L index value 

Take‑home message 

In this pre-planned 1-year follow-up of the AID-ICU trial, we found 
that treatment with haloperidol in critically ill patients with delirium 
reduced long-term mortality but did not seem to improve the long-
term outcome of health-related quality of life.
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set [26–29]. Since a nation-specific value set for Finland 
does not exist, the Danish value set was used for these 
patients. There were no survivors at 1 year follow-up in 
Italy.

The EQ-5D-5L index values are anchored at 1.0, cor-
responding to ‘perfect health’ to a value of minus 1.0. A 
value of 0 corresponds to a self-reported health status ‘as 
bad as being dead’, and a value < 0 corresponds to a self-
reported health status ‘worse than death’ [30]. The lowest 
index value depends on the value sets used; for Denmark, 
index values range from − 0.757 to 1 [31]. EQ-5D-5L 
is a validated, recommended instrument for assessing 
HRQoL in ICU settings [32]. EQ VAS is an overall meas-
ure of self-reported health, with a score ranging from 0 
(worst possible health) to 100 (best imaginable health) on 
that specific day.

Patients who died within the 1-year follow-up were 
assigned 0 for the HRQoL values, corresponding to a 
health state as bad as being dead for EQ-5D-5L index val-
ues and to the lowest possible value for EQ-VAS [25, 30].

Data collection
A standard operating procedure was followed to increase 
follow-up rate and secure uniform data collection (ESM 
1). Primary investigators at each site collected vital sta-
tus and the date of death of non-survivors from medical 
records. Survivors were contacted to obtain HRQoL by 
phone by trained research personnel, who were blinded 
to the allocation. Several attempts were made to contact 
patients to minimise loss of follow-up. National investi-
gators were responsible for collecting follow-up data in 
their countries. Patients were interviewed in their native 
language. In cases where patients were unable to partici-
pate in the interview, relatives performed the HRQoL on 
the patient’s behalf using the tool’s proxy version.

Statistical analysis
The primary analyses were conducted in the intention-
to-treat (ITT) population, defined as all randomised 
patients who received the intervention and who had con-
sented to use the data. We present descriptive baseline 
data stratified by treatment allocation (haloperidol/pla-
cebo) and survival/response status. Numerical data were 
summarised with median and interquartile range (IQR) 
and categorical data were summarised with numbers and 
percentages.

Analyses
The primary analyses were adjusted for stratification var-
iables: site and delirium motor subtypes (hyperactive or 
hypoactive) at randomisation. We conducted secondary 
analyses without adjustment and with adjustment for the 
following additional variables: stratification, sex, age (< 69 

years versus ≥ 69 years) and Simplified Mortality Score 
for the Intensive Care Unit (SMS-ICU; < 25 versus ≥ 25) 
[18, 33]. Finally, we analysed outcomes in the per-pro-
tocol population, excluding patients with one or more 
major protocol violations (ESM 1).

We used logistic and linear regression models with 
G-computation and bootstrapping (50,000 bootstrap 
resamples) to calculate sample average treatment effects 
presented on the absolute (risk differences [RDs] and 
mean differences [MDs]) and relative (ratios of means 
[RoMs] and risk ratios [RRs]) scales with 95% confi-
dence intervals (CIs) [34]. P-values were derived from 
the G-computation and bootstrapping procedure for 
binary outcomes and the Kryger-Jensen and Lange test 
[35] for continuous outcomes. For analyses conducted in 
survivors only, P-values were derived from the G-com-
putation and bootstrapping procedure as data were not 
zero-inflated in this population. Mortality analyses were 
supplemented with a Kaplan–Meier plot and calculation 
of a hazard ratio from a Cox proportional hazards model 
adjusted for stratification variables.

To assess the impact of the intervention in individual 
EQ-5D-5L domains we used proportional odds logis-
tic regression models to calculate the overall effect in a 
domain, the results were reported as ordinal odds ratios 
(OR) with 95% CIs. To estimate differences between each 
cut-off in a domain and mortality we used logistic regres-
sion models to calculate OR with 95% CIs. These analyses 
were performed in the multiply imputed dataset for all 
patients, survivors only and the per-protocol population.

Missing data handling
For mortality we used complete case analysis due to lim-
ited missing data (2.5%). For the HRQoL outcomes, 14% 
had missing data, exceeding the predefined threshold of 
5%, and Little’s test indicated that data were not missing 
completely at random (P < 0.001). Consequently, we used 
multiple imputations with the predictive mean match-
ing method to generate 50 imputed datasets separately 
in each treatment group. The imputation model included 
the stratification variables (site and delirium motor 
subtype) and baseline values (age, sex, admission type, 
hematologic disease or cancer, risk factors for delirium, 
and individual components of SMS-ICU) and reported 
outcomes (days alive and out of hospital, hospital length 
of stay, days alive without delirium or coma, days alive 
without mechanical ventilation, serious adverse reactions 
to haloperidol, use of escape medication and days with 
escape medication), except 90-day mortality which was 
not included due to high correlation with 1-year mortal-
ity. To assess the impact of missing data, we conducted 
best–worst and worst-best-case scenario sensitivity anal-
yses using the mean ± 2 standard deviations (SD) of the 
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EQ-5D-5L values calculated in all surviving patients with 
complete data with imputed values truncated to the pos-
sible range of values for each outcome.

We report 95% CIs and consider P-values below 5% 
as statistically significant. All analyses were performed 
using R 4.2.3 (R Core Team, Foundation for Statical Com-
puting, Vienna, Austria).

Results
One thousand patients were randomised to the AID-
ICU trial. Thirteen patients never received any trial 
medication and were therefore excluded from the anal-
ysis, leaving a total of 987 included in this follow-up 
study. A total of 25 patients withdrew consent before 

1-year follow-up. For HRQoL, there were 138 non-
respondents: 72 (14.4%) in the haloperidol group and 
66 (13.6%) in the placebo group (Fig.  1). The baseline 
characteristics between the two intervention groups 
were well-balanced within the survival and respond-
ence status strata (Table  1). Comparing groups based 
on survival and respondence status, some differences 
were present. Non-survivors were older and appeared 
to have a more coexisting conditions (hematologic can-
cer) and higher predicted mortality risk. Non-respond-
ents appeared to have more baseline risk factors for 
delirium (e.g., substance abuse, smoking and stroke 
within six months) (Table 1).

Fig. 1  Consort diagram. Patient flow in the AID-ICU trial. Details up to 90 days were presented in the primary report [16]. 1000 patients were 
randomised in the AID-ICU trial. Thirteen patients never received any trial medication and were excluded from the analysis. Twenty-five patients 
withdrew consent before 1-year follow-up. The primary HRQoL analyses were done in the ITT population (n = 987) with deceased patients assigned 
zero and missing data (n = 165 for EQ-5D-5L index values and n = 163 for EQ VAS scores) multiply imputed
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Table 1  Baseline characteristics in all 987 participants analysed in the AID-ICU stratified by treatment allocation and sur‑
vival/respondence status at 1-year follow-up

 IQR Interquartile range, SMS-ICU: Simplified Mortality Score for the Intensive Care Unit [33]. Baseline characteristics are stratified by allocation, vital status, and 
response status at 1- year. A total of 987 patients are included as the population for analyses. Thirteen patients never received treatment and, therefore, were 
excluded. Missing HRQoL data includes patients who have withdrawn consent (n = 25). Numeric data are presented as medians with interquartile range, and 
categorical data as numbers and percentages

Dead at 1-year follow-up Alive at 1-year follow-up Any missing outcome data

Haloperidol
(n = 214)

Placebo
(n = 236)

Haloperidol
(n = 205)

Placebo
(n = 169)

Haloperidol
(n = 82)

Placebo
(n = 81)

Age at randomisation 
(years)—median (IQR)

73 (65 to 79) 74 (67 to 78) 68 (59 to 75) 68 (60 to 74) 67.5 (56.2 to 73) 70 (63 to 75)

Female sex—no. (%) 85 (37.4) 77 (32.6) 67 (32.7) 57 (33.7) 30 (36.6) 27 (33.3)

Risk factors for delirium—
no. (%):

 History of traumatic brain 
injury (< 6 months)

3 (1.4) 1 (0.4) 3 (1.5) 3 (1.8) 2 (2.4) 3 (3.7)

 History of stroke (< 6 
months)

5 (2.3) 8 (3.4) 4 (2) 1 (0.6) 3 (3.7) 8 (9.9)

 History of mental illness 8 (3.7) 17 (7.2) 15 (7.3) 6 (3.6) 6 (7.3) 6 (7.4)

 History of neurodegenera‑
tive disease

1 (0.5) 2 (0.8) 1 (0.5) 1 (0.6) 0 (0) 0 (0)

 Treatment with halo‑
peridol before ICU 
admission

16 (7.5) 19 (8.1) 12 (5.9) 12 (7.1) 6 (7.3) 2 (2.5)

 Smoking 55 (25.7) 62 (26.3) 74 (36.1) 53 (31.4) 27 (33.3) 32 (39.5)

 Alcohol abuse 32 (15) 39 (16.5) 37 (18) 20 (11.8) 16 (19.5) 18 (22.2)

 Substance abuse 4 (1.9) 4 (1.7) 3 (1.5) 3 (1.8) 2 (2.4) 2 (2.5)

 Habitual use of benzodi‑
azepines

8 (3.8) 8 (3.5) 3 (1.5) 5 (3) 2 (2.5) 4 (4.9)

 Treatment with ben‑
zodiazepines before 
randomisation

63 (29.4) 74 (31.4) 75 (36.6) 48 (28.4) 28 (34.1) 21 (25.9)

Coexisting condition—no. 
(%):

 Hematologic cancer 22 (10.3) 22 (9.3) 10 (4.9) 6 (3.6) 1 (1.2) 3 (3.7)

 Metastatic cancer 7 (3.3) 11 (4.7) 7 (3.4) 2 (1.2) 1 (1.2) 2 (2.5)

 COVID-19 infection 12 (12) 25 (21.7) 16 (14.3) 19 (21.3) 6 (13) 9 (20)

Admission type—no. (%):

 Surgical admission 71 (33.2) 64 (27.1) 80 (39) 57 (33.7) 32 (39) 32 (39.5)

 Medical admission 143 (66.8) 172 (72.9) 125 (61) 112 (66.3) 45 (62.5) 38 (57.6)

Mean predicted 90-day 
mortality (SMS-ICU) 
(median (IQR)

40.2 (25.4 to 50.3) 37 (25.4 to 50.3) 30.9 (20.6 to 40.2) 30.9 (20.6 to 40.2) 28.1 (21.2 to 40.2) 28.1 (20.6 to 40.2)

Delirium motor subtype at 
randomisation

 Hypoactive delirium—no. 
(%)

129 (60.3) 128 (54.2) 104 (50.7) 90 (53.3) 44 (53.7) 45 (55.6)

 Hyperactive delirium—no. 
(%)

85 (39.7) 108 (45,8) 101 (49.3) 79 (46.7) 38 (46.3) 36 (44.4)

Days from hospital to ICU 
admission (median (IQR))

1 (0.2 to 5) 2 (1 to 6.2) 1 (0 to 4) 1 (0 to 3) 1 (0 to 5)

Days from ICU admission to 
randomisation (median 
(IQR))

3.4 (1.5 to 8.2) 4.1 (1.3 to 9) 4.3 (2 to 9.7) 4.1 (1.8 to 8.9) 5.1 (1.9 to 13.8) 3.8 (2 to 8.1)
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1‑year mortality
We obtained 1-year vital status from 962 of the 987 
(97.5%) patients. At 1-year 214 of 491 patients (43.6%) 
in the haloperidol group had died compared with 236 of 
471 (50.1%) patients in the placebo group (adjusted abso-
lute difference − 6.4%-points (95% CI − 12.8%-points 
to − 0.2%-points; P = 0.045) (Table  2). The secondary 
analyses were similar to the primary analysis (ESM 1, 
Table  S1). The Kaplan–Meier survival curves are pre-
sented in Fig. 2a with the adjusted Cox-regression hazard 
ratio estimate.

Health‑related quality of life
We obtained 1-year HRQoL data from 824 of 987 
(83.5%). The proportions of relatives answering the 
HRQoL questionnaire on behalf of patients was 5 of 205 
(2.4%) in the haloperidol group and 6 of 169 (3.6%) in the 
placebo group.

At 1-year follow-up the median EQ-5D-5L index value 
were 0.3 (IQR 0–0.9) in the haloperidol group and 0 (IQR 
0–0.8) in the placebo group, resulting in an adjusted 
MD of 0.04 (95% CI − 0.03 to 0.11; P = 0.091, Table  2). 
Median EQ VAS score were 25.0 in the haloperidol group 
versus 0 in the placebo group, resulting in an adjusted 
MD of 3.3 (95% CI − 9.3 to 17.5; P = 0.142) (Table 2 and 
Fig. 2b). The results of the sensitivity analyses were con-
sistent with the primary analysis. Best–worst and worst–
best sensitivity analyses showed that missing data from 
non-responders could have influenced the results (ESM 
1, Table S2).

We found similar results in survivors only, see Table 2, 
and also within each single subdomain of EQ-5D-5L 
(Fig.  3 and ESM 1, Table  S2). Descriptive data of EQ-
5D-5L in survivors only are presented in ESM 1.

Discussion
In this 1-year follow-up study of the AID-ICU trial we 
assessed the long-term effects of haloperidol versus pla-
cebo on mortality and HRQoL in acutely admitted adult 
ICU patients with delirium. We found that haloperidol 
reduced mortality, but did not statistically significantly 
improve HRQoL, although the HRQoL results had a 
higher uncertainty.

Mortality
The effect of haloperidol treatment on short-term mor-
tality (28 and 90 day mortality) has been explored in dif-
ferent randomised clinical trials with differing results 
[16, 36–38]. This may be explained by differences in the 
recruited trial populations (prevention vs. treatment 
trials) and settings. Differences between the two larg-
est treatment randomised controlled trials (RCTs) has 
recently been discussed in this journal [39]. The present 
report is the first on treatment effects of haloperidol on 
long-term mortality and our results are consistent with a 
recent systematic review assessing effects of haloperidol 
versus placebo on mortality and serious adverse events 
in critically ill patients with delirium. This review con-
cluded that haloperidol may reduce mortality as a meta-
analysis of data from five trials and 1553 patients found 
a relative risk reduction of 0.89 (96.7% CI 0.77–1.03) 

Table 2  Outcomes at 1-year follow-up

All analyses are adjusted for the stratification variables: trial site and delirium motor subtype

CI confidence interval, EQ VAS EuroQol Visual Analogue Scale, EQ-5D-5L EuroQol 5-domain 5-level, IQR interquatile range, OR odds ratio. Numeric data are presented as 
medians with interquartile ranges and categorical data as numbers and percentages
a  P-value based on G-computation and bootstrapping
b  P-value based on the Kryger-Jensen and Lange test [35]
c  According to the protocol, non-survivors at 1-year after randomisation were assigned the value zero [18]
d  We used the Danish value set to calculate EQ-5D-5L index value set for the Danish and Finnish populations and the English value set for the English population 
[27–29]

Variable Haloperidol group
(n = 501)

Placebo group
(n = 486)

Adjusted risk dif-
ference or mean 
difference (95% CI)

Adjusted relative risk or 
adjusted ratio of means 
(95% CI)

P value Missing values

Mortality
 Death at 1-year 214/491 (43.6%) 236/471 (50.1%) − 6.4%. points 

(− 12.8%–points to 
− 0.2%-points)

0.87 (0.76 to 1) 0.045a 25 (2.5%)

Health-related quality of life
 EQ-5D-5L Index valuesc,d 0.3 (0 to 0.88) 0 (0 to 0.83) 0.04 ( − 0.03 to 0.11) 1.12 (0.93 to 1.35) 0.091b 165 (16.7%)

 In survivors 0.85 (0.54 to 0.96) 0.81 (0.57 to 0.93) 0 (− 0.1 to 0.1) 1 (0.86 to 1.15) 0.989a 138 (26.9%)

 EQ VASc 25 (0 to 75) 0 (0 to75) 3.3 (− 9.3 to 17.5) 1.11 (0.73 to 1.81) 0.142 163 (16.5%)

 In survivorsa 70 (50 to 80) 75 (50 to 80) − 0.2 (− 21.3 to 24.7) 1 (0.68 to 1.58) 0.986 138 (26.9%)
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Fig. 2  1-year survival curve and heatmap. a Survival curves in the two groups at one year (day 365). Patients who withdrew consent for further 
data or were lost to follow-up were censored at the time of withdrawal or loss to follow-up. Cox regression adjusted for stratification variables found 
a hazard ratio (HR) 0.81 (95% CI 0.67–0.97). b The distribution of HRQoL (EQ-5D-5L and EQ-VAS) data are shown as a heatmap in all patients after 
multiple imputations; non-survivors were assigned zero. The colour scheme: red represents worse outcomes, and blue represents better outcomes. 
The horizontal axes represent the cumulated proportion of the patients scoring at or below the value on the secondary axes and represent the two 
tools used for HRQoL; EQ-5D-5L index value from below 0 (corresponding to health states valued worse than death) to 1 and EQ VAS from 0 to 100. 
Similar heatmaps for survivors only are presented in the ESM 1
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[11]. This is currently the best estimate for the effect of 
haloperidol on short-term mortality (i.e., to a maximum 
of 90 days), which still includes some uncertainty and is 
primarily driven by data from the AID-ICU trial. In the 
present study we report the long-term effect on mortal-
ity of haloperidol versus placebo, and report an effect 
size that is in line with the primary publication of the 
AID-ICU trial [16]. We observed a separation between 
the survival curves early in the intervention period (day 

5–10 post-randomisation) and this separation remained 
until day 365. The effect estimate for survival was almost 
constant from 90-day to 1-year follow-up. The early sepa-
ration of the curves could indicate that haloperidol has 
an effect on delirium management and that this effect is 
translated into improved long-term survival.

Differing results concerning mortality has also been 
reported in observational studies, where several cohort 
studies have found an association between delirium in 

Fig. 3  The distribution of the single domains of EQ-5D-5L in survivors. Shows the distributions of the single domains of EQ-5D-5L in the two groups 
among survivors only (n = 512). The proportions of relatives answering the HRQoL questionnaire on behalf of patients was 5 of 277 (1.7%) in the 
haloperidol group and 6 of 235 (2.6%) in the placebo group. The numeric data corresponding to the figure are presented in Table S2 in the ESM 1
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the ICU and increased long-term mortality (6 months up 
to 18 months) [5, 40–42], and others (up to 24 months) 
found no statistically significant associations [43] The 
data we present here are the first from an RCT.

Health‑related quality of life
We provide the first randomised data on the long-term 
effect of haloperidol on HRQoL in critically ill patients 
with delirium and found no effect, but some uncertainty 
remains as 95% CIs were broad and contain potentially 
clinically important differences; hence, such differences 
cannot be ruled out. Although no statistically significant 
impact of haloperidol treatment of HRQoL was found in 
this study, a positive aspect is the absence of a decline in 
overall HRQoL despite the increase in survival. None-
theless, it is important to note that increased survival 
does not automatically translate into improved HRQoL, 
meaning that patients who survived do not necessar-
ily experience improved quality of life but may instead 
survive with more disability and, therefore report worse 
HRQOL [44].

Several Dutch observational studies using EQ-5D-5L 
to explore HRQoL have reported an association between 
ICU delirium and worse long-term HRQoL [45, 46], 
while other studies found no association [40, 42]. Two 
of these observational studies reported HRQoL levels, 
which are in line with the HRQoL levels of this study. 
However, major differences exist between research 
design, use of restraints, duration of mechanical ventila-
tion and age, and no studies used EQ VAS, making fur-
ther comparison difficult [40, 45].

This underlines that future trials should explore 
patient-important long-term outcomes of delirium, such 
as HRQoL, cognitive function and mortality [39, 47]. This 
aligns with the recently published Core Outcome Set 
for Research Evaluating Interventions to Prevent and/or 
Treat Delirium in Critically Ill Adults (Del-COrS) [48].

Our trial has several strengths. First, this was a pre-
planned 1-year follow-up study with a published pro-
tocol [18]. Second, we achieved high data completeness 
for mortality and only some missingness for HRQoL. 
Third, data was collected in a large, multicentre RCT and 
patients, clinical personnel, researchers, and outcome 
assessors were blinded for the intervention. Fourth, we 
used a generic instrument for collecting HRQoL which 
is validated and recommended for follow-up of criti-
cally ill patients [48, 49]. These factors may increase the 
internal validity of our results. Fifth, we pre-specified that 
deceased patients would be assigned zero for HRQoL 
measures, supplemented with secondary analyses con-
ducted in survivors only. We expected high mortality in 
this population and that our intervention could have an 

effect on mortality; excluding deceased patients from 
HRQoL could, therefore, be misleading [50, 51]. This 
choice also aligns with EuroQoL’s recommendations as 
they define an EQ-5D-5L index score of zero to be equal 
to death [25]. It is possible for alive patients to have self-
reported HRQoL below zero indicated HRQoL worse 
than being dead [44].

Our study also has limitations. First, for HRQoL the 
proportion of missing data were above the pre-spec-
ified 5% threshold. To mitigate the potential bias of 
missing data, we performed multiple imputations and 
best–worst/worst-case analyses according to protocol 
and recommendations [18, 52]. These analyses found 
that missing data potentially could affect the results in 
both directions. Second, most patients (96.4%) were 
randomised in Danish ICUs, which may limit the exter-
nal validity of the study. Thirdly, no value set is avail-
able for Finland, we therefore used the Danish value set 
to calculate index values for Finnish patients.

In conclusion, in acutely admitted adult ICU patients 
with delirium, haloperidol treatment reduced mortal-
ity at 1-year follow-up, but did not statistically signifi-
cantly improve HRQoL.
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