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Abstract 

Background  Haloperidol is frequently used in critically ill patients with delirium, but evidence for its effects has been 
sparse and inconclusive. By including recent trials, we updated a systematic review assessing effects of haloperidol 
on mortality and serious adverse events in critically ill patients with delirium.

Methods  This is an updated systematic review with meta-analysis and trial sequential analysis of randomised clinical 
trials investigating haloperidol versus placebo or any comparator in critically ill patients with delirium. We adhered 
to the Cochrane handbook, the PRISMA guidelines and the grading of recommendations assessment, development 
and evaluation statements. The primary outcomes were all-cause mortality and proportion of patients with one 
or more serious adverse events or reactions (SAEs/SARs). Secondary outcomes were days alive without delirium 
or coma, delirium severity, cognitive function and health-related quality of life.

Results  We included 11 RCTs with 15 comparisons (n = 2200); five were placebo-controlled. The relative risk 
for mortality with haloperidol versus placebo was 0.89; 96.7% CI 0.77 to 1.03; I2 = 0% (moderate-certainty evidence) 
and for proportion of patients experiencing SAEs/SARs 0.94; 96.7% CI 0.81 to 1.10; I2 = 18% (low-certainty evidence). 
We found no difference in days alive without delirium or coma (moderate-certainty evidence). We found sparse data 
for other secondary outcomes and other comparators than placebo.

Conclusions  Haloperidol may reduce mortality and likely result in little to no change in the occurrence of SAEs/SARs 
compared with placebo in critically ill patients with delirium. However, the results were not statistically significant 
and more trial data are needed to provide higher certainty for the effects of haloperidol in these patients.

Trial registration: CRD42017081133, date of registration 28 November 2017.
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Background
Delirium is a common, acute and fluctuating distur-
bance of consciousness, attention and cognition [1]. 
Critically ill patients are particularly vulnerable, with 
estimates suggesting that 30–50% of patients in the 
intensive care unit (ICU) may experience delirium [2, 
3]. Delirium is a serious condition with deleterious 
effects on patient-important outcomes. Studies have 
associated delirium with increased duration of mechan-
ical ventilation, hospital and ICU stay, increased cog-
nitive impairment and disability 1-year after hospital 
discharge [3–5]. Delirium has also been associated with 
increased mortality with longer episodes of delirium 
translating into higher mortality risk [6].

Currently, no evidence-based pharmacological treat-
ment exists for delirium, and guidelines do not sup-
port the routine use of any pharmacological agent for 
its prevention or treatment [7]. However, in clinical 
settings, patients with delirium are often treated with 
various agents, including antipsychotics, alpha-2 ago-
nists, benzodiazepines, opioids, sedatives and others 
[8]. Among these agents, haloperidol, a typical antip-
sychotic compound, is the most frequently used agent 
to treat delirium in the ICU [9]. A recent systematic 
review and meta-analysis highlighted that the evidence 
for the use of haloperidol in critically ill patients with 
delirium was sparse and inconclusive [10]. Since then, 
new randomised clinical trials (RCTs) have been pub-
lished, necessitating an updated systematic review, 
summarising the available evidence on the effects of 
haloperidol in critically ill patients with delirium.

The aim of this study was to assess patient-important 
benefits and harms of haloperidol versus placebo or any 
comparator in critically ill patients with delirium. The 
primary comparison was haloperidol versus placebo.

Methods
This updated systematic review was conducted in 
accordance with a pre-specified and published protocol 
[11]. The protocol was registered in the international 
prospective register of systematic reviews (PROS-
PERO) (CRD42017081133) and the conduct of the 
review followed the recommendations of the Cochrane 
Handbook for Systematic Reviews [12], the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [13] and the Grading of Recom-
mendations Assessment, Development and Evaluation 
(GRADE) [14].

Types of trials
We included RCTs, irrespective of publication status, 
date, language and reported outcomes. We excluded 

quasi-randomised trials, crossover trials and observa-
tional studies.

Types of participants
We included RCTs randomising critically ill adults with 
delirium. Delirium, as defined by the trialists, had to be 
present at the time of randomisation in all participants 
for a trial to be considered for this review. Critical illness 
was defined as patients who were at high risk of dying or 
who had actual or potential life-threatening health prob-
lems and who were admitted to a high-dependency facil-
ity in the hospital.

Types of interventions
We included any trial comparing haloperidol with pla-
cebo, any other pharmacological agents or combinations 
of pharmacological and non-pharmacological interven-
tions. The intervention group was defined as those who 
received haloperidol.

Outcomes
We assessed two primary outcomes: (1) all-cause mortal-
ity and (2) the proportion of patients with one or more 
serious adverse events or reactions (SAEs/SARs). We 
defined SAEs and SARs according to the International 
Conference on Harmonisation Good Clinical Practice 
(ICH-GCP) and as reported in each trial. Consequently, 
an SAE was defined as any reported adverse event that 
resulted in death, was life-threatening, required hos-
pitalisation or prolongation of existing hospitalisation, 
resulted in persistent or significant disability or incapac-
ity. A SAR was defined as any reported serious  adverse 
event related to haloperidol (according to the Summary 
of Product Characteristics of haloperidol [15]) that 
resulted in death, was life-threatening, required hos-
pitalisation or prolongation of existing hospitalisation, 
resulted in persistent or significant disability or incapac-
ity. Two methods were used to analyse SAEs/SARs: (1) 
highest proportion of reported SAEs/SARs which was the 
most frequently reported SAE/SAR in each group and (2) 
calculating the cumulative number of SAEs/SARs which 
is the sum of all reported SAEs/SARs in each group. We 
expected the actual number of patients experiencing one 
or more SAEs/SARs to fall between these two measures.

The secondary outcomes were (1) days alive with-
out delirium or coma, (2) delirium severity, (3) cogni-
tive function and (4) health-related quality of life. We 
also assessed QTc prolongation as an exploratory out-
come. We assessed all outcomes at maximum follow-up, 
except for days alive without delirium or coma which was 
assessed at 14 days after randomisation.
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Search methods
We systematically searched the Cochrane Central 
Register of Controlled Trials (CENTRAL), MED-
LINE, Embase, Science Citation Index, Biosis Pre-
views, Cumulative Index to Nursing & Allied Health 
Literature (CINAHL) and Latin American Caribbean 
Health Science Literature (LILACS) from inception to 
18 April 2023. Additionally, we screened for ongoing 
and unpublished trials in trial registries and manually 
searched reference lists of previous systematic reviews. 
The full search strategy is available in Additional file 1.

Trial selection and data extraction
Two authors (NCAR and MM) independently screened 
titles and abstracts, assessed full-text reports for inclu-
sion and extracted data using pre-defined data extrac-
tion forms. We extracted all available data on trial 
characteristics, characteristics of trial participants, 
interventions and outcomes.

Risk of bias assessment
Two authors (NCAR and MM) independently assessed 
the risk of bias of each reported outcome in the 
included trials. The risk of bias of outcomes from one 
trial was assessed by MM and MvdJ as NCAR was 
the first author of this trial [16]. Risk of bias for each 
reported outcome was assessed with the Cochrane 
Risk of Bias 2 Tool (RoB 2) [17]. The overall risk of bias 
for an outcome was judged as low if all domains were 
judged to be at low risk of bias and judged as high if 
one or more domains were either at some concern or at 
high risk of bias.

We planned to assess publication bias by inspection of 
funnel plots [12] for signs of asymmetry when 10 or more 
trials were included in an analysis and planned to test for 
asymmetry with the Harbord or Thompson test depend-
ent for dichotomous outcomes and Egger test for contin-
uous outcomes [12, 18].

Measures of treatment effect
For dichotomous outcomes, we reported risk ratios 
(RRs), and continuous outcomes were reported as mean 
difference (MD) or standardised mean difference (SMD) 
if different scales were used. We used a family-wise 
error rate of 5% and as we have two primary outcomes 
a P value of 0.05/((2 + 1)/2) = 0.033 or less was consid-
ered statistically significant (corresponding to 96.7% CI) 
and correspondingly for the four secondary outcomes a 

P value < 0.02 (corresponding to a 98% CI) was consid-
ered statistically significant [19]. We also calculated trial 
sequential analysis (TSA)-adjusted CIs accounting for the 
uncertainty due to sparse data and multiple outcomes.

Dealing with missing data
Corresponding authors were contacted at least twice if 
data were missing or unclear (Additional file 1; details of 
included trials). Medians and interquartile ranges were 
converted to means and standard deviation by meth-
ods described by Lou et al. [20] and Wang et al. [21]. To 
assess the impact of patients lost to follow-up, we con-
ducted pre-planned sensitivity analyses with best-/worst-
case and worst-/best-case scenarios (Additional file 1).

Meta‑analysis
We calculated pooled effect estimates using the statisti-
cal software R, version 4.2.0 (R, Core Team, R Founda-
tion for Statistical Computing, Vienna, Austria) using 
the Meta and Tidyverse packages. We assessed the inter-
vention effect with both a random-effects model and a 
fixed-effects model and reported the most conservative 
estimate (closest to no effect) with the widest CI [11, 19].

All meta-analyses were subgrouped according to con-
trol intervention (e.g. placebo, other antipsychotics, ben-
zodiazepines, etc.).

Assessment of heterogeneity
We assessed heterogeneity primarily by visual inspec-
tion of forest plots. We also calculated inconsistency (I2) 
and diversity (D2) statistics. Clinical heterogeneity was 
explored by conducting pre-specified subgroup analyses.

Sensitivity and subgroup analyses
We planned to conduct the following pre-defined sub-
group analyses: trials at overall high risk of bias compared 
with trials at overall low risk of bias, grouping according 
to patient population and delirium motor subtype.

Assessment of risk of random errors
We assessed the risk of random errors of each outcome 
with TSA. We used a power of 90% (beta 10%) and a 
diversity (D2) as suggested by the trials in the meta-anal-
ysis or a diversity of 20% if the actual measured diversity 
was zero as diversity will most likely increase when fur-
ther trials are added until the required information size 
is reached [22]. As anticipated intervention effects, we 
used a priori relative risk reduction (RRR) or relative risk 
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increase (RRI) of 20%. For continuous outcomes, this was 
calculated as a 20% RRR/RRI of the weighted mean in the 
control groups. A post hoc TSA sensitivity analysis was 
conducted where we used the pooled effect estimate and 
diversity from the meta-analysis of each outcome (alpha 
level 3.3% or 2%, power 90%).

Assessment of the overall certainty of evidence
We evaluated the certainty of evidence for each outcome 
using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach [23]. 
The overall certainty of evidence was rated as either high, 
moderate, low or very low based on our evaluation of the 
identified risk of bias, inconsistency, indirectness, impre-
cision and publication bias.

Our conclusions followed the GRADE guideline 26 
[24], which provides recommendations on how to com-
municate results of systematic reviews with informative 
statements rather than merely describe results as statisti-
cally or not statistically significant and avoid the common 
misinterpretation that large P values mean ‘no differ-
ence’ or ‘no effect’. Instead, review authors are encour-
aged to focus on the point estimate and the certainty of 

that estimate which considers multiple factors (GRADE 
assessment) [24].

Protocol deviations
We used RoB 2 tool to assess risk of bias of each reported 
outcome. In accordance with the original review, we used 
a power of 90% in the TSA and not 80% as pre-defined 
in the review protocol [11], as meta-analysis should use 
higher (or same) power as its included trials, to be able to 
communicate the best available evidence. In addition, we 
used a diversity of 20% if the measured diversity was zero.

Results
We screened 6541 records, assessed 104 trials in full text 
and included 11 trials with 15 reported comparisons and 
a total of 2200 randomised patients in our review (Fig. 1). 
Two trials [25, 26] from the original review were excluded 
as they were identified as quasi-randomised (e.g. even/
odd day allocation). The main reason for excluding tri-
als was that included patients were not critically ill. We 
listed reasons for the exclusion of trials at full-text level. 
We identified 6 ongoing trials and 5 terminated trials 
with no results (Additional file 1).

Fig. 1  PRISMA flow diagram
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Characteristics of included trials
The included trials were published between 1996 and 
2022, except for one trial that had unpublished data 
[27] (Table 1). This trial provided data for mortality and 
SAEs/SARs, but data on days alive without delirium or 
coma and QTc prolongation were not included as data 
were privileged until publication of the trial. The 11 tri-
als included 15 comparisons. Of these, five trials used 
placebo as comparator [16, 27–30], five trials used other 
antipsychotics (chlorpromazine [31], ziprasidone [29], 
risperidone [32] and quetiapine [30, 33]), one trial used 
dexmedetomidine [34], one trial used benzodiazepines 
(lorazepam) [31], one trial used morphine [35], one trial 
used antiemetics (ondansetron) [34], and one trial used 
no intervention [36]. Two trials used haloperidol as res-
cue medication [34, 36], and five trials reported exposure 
to open-label antipsychotics during the trial intervention 
period [16, 27, 29, 34, 36].

Eight trials included patients admitted to an ICU, two 
trials included patients admitted to an ICU and emer-
gency department or general ward, and one trial included 
patients from a high-dependency unit. The number of 
included patients ranged from 10 to 1000 patients. The 
mean age ranged from 31 to 71 years, and the proportion 
of females ranged from 9 to 47%.

Haloperidol versus placebo
Primary outcomes
All‑cause mortality  Five placebo-controlled trials (1553 
patients, follow-up 28 to 90 days) reported on all-cause 
mortality. Three trials (1518 patients) were at overall 
low risk of bias (Aditional file 1; Fig. 1). The proportion 
of patients who died during follow-up was 272 of 789 
(34.5%) in the haloperidol group and 295 of 764 (38.5%) 
in the placebo group. Meta-analysis (Fig.  2) showed no 

statistically significant difference in mortality between 
haloperidol and placebo (RR 0.89; 96.7% CI 0.77 to 1.03; 
I2 = 0%; TSA-adjusted CI 0.75 to 1.07). TSA showed that 
we had insufficient information to confirm or reject a 20% 
relative change (Fig. 3 and Additional file 1: Figure S5).

Subgroup analysis of trials at overall high risk of bias 
versus trials at overall low risk of bias was consistent 
with the primary analysis (test of interaction: P = 0.70, 
Additional file  1: Figure S2). No subgroup analysis was 
performed for patient population or delirium motor sub-
type as the included trials did not differ in these domains. 
Sensitivity analyses on missing data were consistent with 
the primary analysis (Additional file 1: Figure S3–S4). The 
certainty of evidence was judged to be moderate due to 
imprecision (Table 2).

Serious adverse events and reactions (SAEs/SARs)
Five placebo-controlled trials (1553 patients, follow-up 
three to 90 days) reported on SAEs or SARs. Two trials 
were at overall low risk of bias. Details on reported SAEs/
SARs are presented in Additional file 1: Table S2. All tri-
als reported on mortality, but few specified this outcome 
as an SAE; we included mortality in the reported SAEs 
as we defined SAE according to ICH-GCP definition [37]. 
We found no statistically significant difference between 
haloperidol and placebo for the two estimates of SAEs/
SARs measured as the SAE/SAR with the highest pro-
portion (RR 0.94; 96.7% CI 0.81 to 1.10; I2 = 18%; TSA-
adjusted 95% CI 0.78 to 1.14) and measured as cumulated 
SAEs/SARs (RR 0.97; 96.7% CI 0.85 to 1.11; I2 = 83%; 
TSA-adjusted CI 0.60 to 1.58) (Additional file  1: Figure 
S7 and S14). For SAE highest proportion, TSA reached 
the futility area meaning that haloperidol does not cause 
a 20% relative change. TSA for cumulated SAEs showed 
insufficient information to confirm or reject a relative 
change of 20% (Additional file 1: Figure S11 + S12 + S18).

Fig. 2  Forest plot of all-cause mortality in placebo-controlled trials. Forest plot of all-cause mortality in placebo-controlled trials. Three trials were 
at overall low risk of bias, and two trials were at overall high risk of bias. Size of the squares reflects the size of the trial (sample size). The horizontal 
bars represent 96.7% confidence intervals
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The subgroup analysis of risk of bias and sensitiv-
ity analysis on missing data for both highest propor-
tion and cumulated SAEs indicated that risk of bias and 
incomplete outcome data could influence the results 
(Additional file 1: Figure S8–S10 + Figure S15–S17). The 
certainty of evidence for SAE/SAR highest proportion 
was judged to be low due to inconsistency and impre-
cision. The certainty of evidence for cumulated SAEs/
SARs was judged to be very low due to inconsistency and 
imprecision (Table 2).

Secondary outcomes
Days alive without delirium or coma (14 days)  Three tri-
als (1349 patients) reported on days alive without delirium 
or coma. Two trials were at low risk of bias. Meta-analy-
sis showed no statistically significant difference between 

haloperidol and placebo (MD 0.33 days; 98% CI − 0.31 to 
0.97 days; I2 = 0%; TSA-adjusted CI − 0.41 to 1.08 days) 
(Additional file 1: Figure S20). TSA found that with 81% 
of the required information size, the cumulated z-curve 
crossed into the futility area; hence, haloperidol does not 
cause a 20% relative change in days alive without delir-
ium or coma compared with placebo (Additional file  1: 
Figure S24 + S25). Subgroup analyses of risk of bias were 
consistent with the primary findings (test of interaction: 
P = 0.65, Additional file 1: Figure S21). Sensitivity analyses 
on missing data indicated that incomplete data alone had 
the potential to influence the results (Additional file  1: 
Figure S22-S23). The certainty of evidence was judged to 
be moderate due to the potential influence of missing data 
(Table 2).

Fig. 3  Trial sequential analysis of all-cause mortality in placebo-controlled trials. Trial sequential analysis of all-cause mortality 
for placebo-controlled trials (3 trials at overall low risk of bias and 2 trials at overall high risk of bias). We used a control event proportion of 38.6%, α 
of 3.3% (two-sided), β of 10% (power of 90%), diversity of 20% and a priori relative risk reduction or increase (RRR/RRI) of 20%. The z-curve (blue line) 
did not cross the trial sequential boundaries for benefit or harm (red outward sloping lines) or the inner-wedge futility line (red inward sloping red 
lines). The green dashed line shows the conventional boundaries for benefit/harm (alpha 0.033)



Page 9 of 14Andersen‑Ranberg et al. Critical Care          (2023) 27:329 	

Ta
bl

e 
2 

G
RA

D
E 

ev
al

ua
tio

n 
of

 th
e 

ce
rt

ai
nt

y 
of

 e
vi

de
nc

e

Ce
rt

ai
nt

y 
as

se
ss

m
en

t
№

 o
f p

at
ie

nt
s

Eff
ec

t
Ce

rt
ai

nt
y

Im
po

rt
an

ce

№
 o

f s
tu

di
es

St
ud

y 
de

si
gn

Ri
sk

 o
f b

ia
s

In
co

ns
is

te
nc

y
In

di
re

ct
ne

ss
Im

pr
ec

is
io

n
O

th
er

 
co

ns
id

er
at

io
ns

H
al

op
er

id
ol

Pl
ac

eb
o

Re
la

tiv
e 

(9
6.

7%
/9

8%
 

CI
)*

A
bs

ol
ut

e 
(9

6.
7%

/9
8%

 
CI

)*

Al
l-c

au
se

 m
or

ta
lit

y 
(fo

llo
w

-u
p:

 ra
ng

e 
28

 d
ay

s t
o 

90
 d

ay
s)

5
Ra

nd
om

is
ed

 
tr

ia
ls

N
ot

 s
er

io
us

a
N

ot
 s

er
io

us
N

ot
 s

er
io

us
Se

rio
us

b
N

on
ec

27
2/

78
9 

(3
4.

5%
)

29
5/

76
4 

(3
8.

6%
)

RR
 0

.8
9 

(0
.8

7 
to

 1
.0

3)
42

 fe
w

er
 

pe
r 1

.0
00

 
(fr

om
 5

0 
fe

w
er

 to
 8

 
m

or
e)

⨁
⨁
⨁
◯

M
od

er
at

e
C

rit
ic

al

SA
E/

SA
R 

(h
ig

he
st

 p
ro

po
rt

io
n)

 (f
ol

lo
w

-u
p:

 ra
ng

e 
3 

da
ys

 to
 9

0 
da

ys
)

5
Ra

nd
om

is
ed

 
tr

ia
ls

N
ot

 s
er

io
us

a
Se

rio
us

d
N

ot
 s

er
io

us
Se

rio
us

j
N

on
ec

31
1/

78
9 

(3
9.

4%
)

33
1/

76
4 

(4
3.

3%
)

RR
 0

.9
4 

(0
.8

1 
to

 1
.1

0)
26

 fe
w

er
 

pe
r 1

.0
00

 
(fr

om
 8

2 
fe

w
er

 to
 4

3 
m

or
e)

⨁
⨁
◯
◯

Lo
w

C
rit

ic
al

SA
Es

/S
AR

s (
cu

m
ul

at
ed

 e
ve

nt
s)

 (f
ol

lo
w

-u
p:

 ra
ng

e 
3 

da
ys

 to
 9

0 
da

ys
)

5
Ra

nd
om

is
ed

 
tr

ia
ls

N
ot

 s
er

io
us

a
Se

rio
us

d,
e

N
ot

 s
er

io
us

Ve
ry

 s
er

io
us

f
N

on
ec

42
6/

78
9 

(5
4.

0%
)

44
0/

76
4 

(5
7.

6%
)

RR
 0

.9
7

(0
.8

5 
to

 1
.1

1)
17

 fe
w

er
 

pe
r 1

.0
00

 
(fr

om
 8

6 
fe

w
er

 to
 6

3 
m

or
e)

⨁
◯
◯
◯

Ve
ry

 lo
w

C
rit

ic
al

D
ay

s a
liv

e 
w

ith
ou

t d
el

iri
um

 o
r c

om
a 

(fo
llo

w
-u

p:
 1

4 
da

ys
)

3
Ra

nd
om

is
ed

 
tr

ia
ls

N
ot

 s
er

io
us

g
N

ot
 s

er
io

us
N

ot
 s

er
io

us
N

ot
 s

er
io

us
h

M
is

si
ng

 d
at

a 
ha

ve
 th

e 
po

te
n‑

tia
l t

o 
ch

an
ge

 
ev

al
ua

tio
nc

7.
2

6.
8

–
M

D
 0

.3
3 

da
ys

 
m

or
e 

(0
.3

1 
fe

w
er

 to
 0

.9
7 

m
or

e)

⨁
⨁
⨁
◯

M
od

er
at

e
Im

po
rt

an
t

D
el

iri
um

 se
ve

rit
y

0
Ra

nd
om

is
ed

 
tr

ia
ls

–
N

ot
 e

st
im

a‑
bl

e
–

Im
po

rt
an

t

Co
gn

iti
ve

 fu
nc

tio
n

0
Ra

nd
om

is
ed

 
tr

ia
ls

–
N

ot
 e

st
im

a‑
bl

e
–

C
rit

ic
al

H
ea

lth
-r

el
at

ed
 q

ua
lit

y 
of

 li
fe

0
Ra

nd
om

is
ed

 
tr

ia
ls

–
N

ot
 e

st
im

a‑
bl

e
–

C
rit

ic
al



Page 10 of 14Andersen‑Ranberg et al. Critical Care          (2023) 27:329 

CI
, c

on
fid

en
ce

 in
te

rv
al

; M
D

, m
ea

n 
di

ffe
re

nc
e;

 R
R,

 ri
sk

 ra
tio

*T
SA

-a
dj

us
te

d 
96

.7
%

 C
I f

or
 p

rim
ar

y 
ou

tc
om

es
 a

nd
 T

SA
-a

dj
us

te
d 

98
%

 C
I f

or
 s

ec
on

da
ry

 o
ut

co
m

es
§  9

5%
 C

I
a  3

 o
f 5

 tr
ia

ls
 w

er
e 

at
 o

ve
ra

ll 
lo

w
 ri

sk
 o

f b
ia

s. 
Tr

ia
ls

 w
ith

 h
ig

h 
ris

k 
of

 b
ia

s 
ha

d 
sm

al
l s

am
pl

e 
si

ze
 a

nd
 d

id
 n

ot
 h

av
e 

m
uc

h 
in

flu
en

ce
 o

n 
th

e 
po

ol
ed

 e
ffe

ct
 e

st
im

at
e

b  T
SA

 s
ho

w
ed

 th
at

 w
e 

di
d 

no
t h

av
e 

su
ffi

ci
en

t i
nf

or
m

at
io

n 
to

 c
on

fir
m

 o
r r

ej
ec

t a
 2

0%
 R

RR
. T

he
 c

um
ul

at
iv

e 
z-

cu
rv

e 
di

d 
no

t c
ro

ss
 m

on
ito

rin
g 

bo
un

da
rie

s. 
Th

e 
ac

cr
ue

d 
in

fo
rm

at
io

n 
si

ze
 w

as
 b

et
w

ee
n 

50
 a

nd
 1

00
%

 o
f r

eq
ui

re
d 

in
fo

rm
at

io
n 

si
ze

, a
nd

 th
er

ef
or

e 
do

w
ng

ra
de

d 
1 

le
ve

l
c  3

 tr
ia

ls
 c

om
pa

rin
g 

ha
lo

pe
rid

ol
 w

ith
 p

la
ce

bo
 w

er
e 

id
en

tifi
ed

 in
 tr

ia
l r

eg
is

te
rs

. T
he

se
 tr

ia
ls

 w
er

e 
te

rm
in

at
ed

 o
r h

ad
 s

ta
tu

s 
un

kn
ow

n 
an

d 
tr

ia
l r

es
ul

ts
 w

er
e 

no
t a

va
ila

bl
e.

 T
he

se
 u

np
ub

lis
he

d 
tr

ia
ls

 w
er

e 
no

t c
on

si
de

re
d 

as
 

se
rio

us
 p

ub
lic

at
io

n 
bi

as
d  T

ria
ls

 d
id

 n
ot

 a
dh

er
e 

to
 IC

H
-G

CP
. S

om
e 

tr
ia

ls
 re

po
rt

ed
 S

A
Es

 o
th

er
s 

re
po

rt
ed

 S
A

Rs
e  I2  w

as
 8

7%
 (P

 <
 0

.0
1)

 fo
r c

um
ul

at
ed

 S
A

Es
. I

nc
on

si
st

en
ci

es
 in

 n
um

be
r o

f e
ve

nt
s, 

bu
t o

ve
rla

pp
in

g 
CI

s
f  T

he
 a

cc
ru

ed
 in

fo
rm

at
io

n 
si

ze
 w

as
 <

 5
0%

 o
f t

he
 re

qu
ire

d 
in

fo
rm

at
io

n 
si

ze
 e

st
im

at
ed

 b
y 

TS
A

. N
o 

TS
A

 m
on

ito
rin

g 
bo

un
da

rie
s 

w
er

e 
cr

os
se

d.
 T

he
re

fo
re

, w
e 

do
w

ng
ra

de
d 

w
ith

 2
 le

ve
ls

 fo
r i

m
pr

ec
is

io
n

g  3
 o

f 4
 tr

ia
ls

 w
er

e 
at

 lo
w

 ri
sk

 o
f b

ia
s 

an
d 

in
cl

ud
ed

 th
e 

m
aj

or
ity

 o
f p

at
ie

nt
s

h  T
SA

 s
ho

w
ed

 th
at

 th
e 

cu
m

ul
at

iv
e 

z-
cu

rv
e 

cr
os

se
d 

th
e 

fu
til

ity
 a

re
a 

w
ith

 8
0%

 o
f t

he
 re

qu
ire

d 
in

fo
rm

at
io

n 
si

ze
i  A

cc
ru

ed
 in

fo
rm

at
io

n 
w

as
 <

 5
%

 o
f t

he
 re

qu
ire

d 
in

fo
rm

at
io

n 
si

ze
. D

ow
ng

ra
de

d 
2 

le
ve

ls
j  T

SA
 re

ac
he

d 
fu

til
ity

 fo
r a

 R
RR

 o
f 2

0%
, b

ut
 C

I w
as

 w
id

e 
an

d 
di

d 
in

cl
ud

e 
a 

po
te

nt
ia

l 2
0%

 R
RR

 b
ut

 a
ls

o 
a 

po
te

nt
ia

l 1
0%

 R
RI

, i
nd

ic
at

in
g 

un
ce

rt
ai

nt
y.

 D
ow

ng
ra

de
d 

1 
le

ve
l

Ta
bl

e 
2 

(c
on

tin
ue

d)

Ce
rt

ai
nt

y 
as

se
ss

m
en

t
№

 o
f p

at
ie

nt
s

Eff
ec

t
Ce

rt
ai

nt
y

Im
po

rt
an

ce

№
 o

f s
tu

di
es

St
ud

y 
de

si
gn

Ri
sk

 o
f b

ia
s

In
co

ns
is

te
nc

y
In

di
re

ct
ne

ss
Im

pr
ec

is
io

n
O

th
er

 
co

ns
id

er
at

io
ns

H
al

op
er

id
ol

Pl
ac

eb
o

Re
la

tiv
e 

(9
6.

7%
/9

8%
 

CI
)*

A
bs

ol
ut

e 
(9

6.
7%

/9
8%

 
CI

)*

Q
Tc

 p
ro

lo
ng

at
io

n 
(fo

llo
w

-u
p:

 ra
ng

e 
3 

da
ys

 to
 9

0 
da

ys
)

3
Ra

nd
om

is
ed

 
tr

ia
ls

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

Ve
ry

 s
er

io
us

i
N

on
ec

28
/7

09
 (3

.9
%

)
18

/6
83

 (2
.6

%
)

RR
 1

.4
7§  (0

.7
8 

to
 2

.7
6)

12
 m

or
e 

pe
r 1

.0
00

 
(fr

om
 5

 fe
w

er
 

to
 4

3 
m

or
e)

⨁
⨁
◯
◯

Lo
w

Im
po

rt
an

t



Page 11 of 14Andersen‑Ranberg et al. Critical Care          (2023) 27:329 	

Delirium severity, cognitive function and health‑related 
quality of life
No placebo-controlled trials reported on delirium sever-
ity, cognitive function or health-related quality of life.

Explorative outcome
QTc prolongation  Three trials (1392 patients, follow-up 
three to 90 days) reported on QTc prolongation. Two tri-
als were at overall low risk of bias. Twenty-eight patients 
(4%) assigned to haloperidol experienced QTc prolonga-
tion, while 18 patients (3%) assigned to placebo experi-
enced QTc prolongation. Meta-analysis did not show a 
statistically significant difference between haloperidol 
and placebo (RR 1.47; 95% CI 0.83 to 2.64; I2 = 0) (Fig-
ure S31). TSA revealed that less than 5% of the required 
information size was accrued. Subgroup analyses on risk 
of bias were consistent with the primary findings (test of 
interaction: P = 0.63, Additional file 1: Figure S32). Sensi-
tivity analyses on missing data were consistent with the 
primary analysis (Additional file 1: Figure S33-S34). The 
certainty of evidence was judged to be low due to impreci-
sion (Table 2).

Haloperidol versus other comparators
A total of 5 trials with 664 patients compared haloperi-
dol to other antipsychotics (chlorpromazine, ziprasidone, 
risperidone, quetiapine), and one trial was at overall low 
risk of bias for all reported outcomes. Meta-analysis on 
mortality (3 trials), SAEs/SARs (highest proportion and 
cumulated events; 4 trials), days alive without delirium 
or coma (2 trials) and delirium severity (3 trials) showed 
no statistically significant differences in these outcomes 
between haloperidol and other antipsychotics (Addi-
tional file 1: Figure S1, S7, S14, S20, S27, S28, S29). TSA 
on mortality, SAEs/SARs and days alive without delir-
ium or coma found that less than 50% of the required 
information size was accrued to accept or reject a 20% 
change in these outcomes (Additional file  1: Figure S6, 
S13, S19, S26). Only one trial reported on cognitive func-
tion (Additional file 1: Figure S30) and QTc prolongation 
(Additional file 1: Figure S31). The certainty of evidence 
for all outcomes was judged either low or very low due to 
indirectness and imprecision.

For the comparators dexmedetomidine, benzodiaz-
epines, morphine, antiemetics and no control, data could 
not be pooled as there was only one trial with each com-
parator (Additional file 1: Figure S1, S7, S14, S20, S27 and 
S31). Further details on haloperidol versus other compar-
ators are available in Additional file 1.

Discussion
In this systematic review of haloperidol versus placebo or 
any comparator for critically ill adult patients with delir-
ium, we found that haloperidol may reduce mortality and 
likely results in little to no difference in the occurrence 
of SAEs/SARs compared with placebo. For the second-
ary outcomes, we found that haloperidol probably does 
not reduce or increase the number of days alive without 
delirium or coma and may result in little to no change 
in the occurrence of QTc prolongation. No placebo-
controlled trials reported on delirium severity, cognitive 
function or health-related quality of life. Sparse data were 
available for haloperidol versus other comparators, and 
the effect of haloperidol on reported outcomes is either 
very uncertain or may result in little to no difference 
when compared with other comparators [24].

Mortality
We chose mortality as one of our primary outcomes as 
it serves as a useful indicator for assessing the overall 
benefits and harms of an intervention in a population 
with high mortality. Delirium has been associated with 
increased mortality [6]; thus, interventions targeted at 
managing delirium may therefore potentially impact 
mortality.

The quantity and quality of data have increased sig-
nificantly since the original review [10] as two RCTs with 
overall low risk of bias have provided data for the effect 
of haloperidol versus placebo on mortality. The effect 
estimate is in favour of haloperidol, but the pre-specified 
threshold for significance was not passed and TSA found 
that the required information size was not reached to 
firmly detect or reject a 20% relative change in mortality, 
and even more data are needed to establish firm evidence 
of smaller effect sizes as estimated in the meta-analysis 
(11% RRR). An anticipated 20% relative change in mor-
tality may seem large as most interventional trials in crit-
ically ill patients find either small, clinically unimportant 
or statistically insignificant differences [38, 39]. More 
RCTs are therefore needed to establish firm evidence of 
the effect of haloperidol on mortality.

When we examine the meta-analysis for mortality of 
trials comparing haloperidol versus placebo, it is notice-
able that the largest RCT (AID-ICU [16]) included in 
the review found benefit of haloperidol while the second 
largest RCT (MIND-USA [29]) indicated harm. Both tri-
als are at overall low risk of bias. The opposing effect of 
haloperidol on mortality in the two trials may indicate 
that the effect of haloperidol differs dependent on patient 
population. Marked differences between the AID-ICU 
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and MIND-USA trial populations were that patients in 
the AID-ICU trial were older and had more hyperac-
tive delirium and fewer patients received mechanical 
ventilation.

Serious adverse events and serious adverse reactions
The reporting of SAEs and SARs was heterogeneous, and 
few trials reported SAEs in accordance with ICH-GCP 
definitions. Some trials reported zero SAEs/SARs in both 
groups, yet did report mortality. Accordingly, SAEs/SARs 
are likely to be underreported. The pooled effect esti-
mates of both measures of SAEs/SARs were rather simi-
lar and no significant differences were found. While we 
had sufficient information to reject a 20% relative change 
when SAEs/SARs were analysed as highest proportion, 
we had insufficient data when analysed as cumulated 
number of SAEs/SARs. This conflicting result is due to 
differences in proportions that affect the TSA analysis 
and as the true effect is expected to be between the two 
estimates, we cannot firmly detect or reject a 20% relative 
change in the proportion of patients experiencing SAEs/
SARs when comparing haloperidol with placebo.

Other systematic reviews
A comprehensive Cochrane review on pharmacological 
interventions for the treatment of delirium in critically ill 
adults was published in 2019 [40]. Data from two RCTs 
with overall low risk of bias have emerged since then, 
warranting an update. The Cochrane review included 
RCTs randomising patients with high risk of delirium; 
these trials were excluded in this review as patients were 
required to have diagnosed delirium at randomisation to 
be eligible for inclusion. Of note, we excluded the HOPE-
ICU trial [41] and the feasibility MIND trial [42] as 
these trials randomised mechanically ventilated patients 
irrespective of delirium status. The Cochrane review 
found high-certainty evidence for no significant differ-
ence between typical antipsychotics (haloperidol) versus 
placebo on delirium duration, which is in line with our 
findings on days alive without delirium or coma for halo-
peridol versus placebo. The outcomes are not identical, 
but do measure similar events. Four trials were included 
in the meta-analysis for mortality in the Cochrane review, 
but only one was an actual treatment trial [29].

Other systematic reviews have been conducted in 
recent years [43–45], but like the Cochrane review, they 
included trials that randomised patients at risk of delir-
ium or assessed the effects of haloperidol on preventing 
delirium. These systematic reviews are therefore evalu-
ating the effects of haloperidol in populations that differ 
from this review that only included treatment trials.

Implication for clinical practice and perspectives
A high number of critically ill patients develop delirium 
and haloperidol is still the most used pharmacological 
intervention [9]. The summarised evidence in this review 
indicates possible benefit on mortality and SAE/SAR, 
although uncertainty remains. A recent Bayesian analysis 
of the largest RCT included in this review, the AID-ICU 
trial, found high probability of benefit and low probabil-
ity of harm on reported outcomes, most importantly 94% 
probability of a clinically important benefit (2% risk dif-
ference or more) on mortality [46]. Taken together, the 
available evidence does not indicate harm of haloperidol 
treatment, and it may be beneficial in critically ill adult 
patients with delirium. Moreover, it is currently the best 
studied antipsychotic in this population. Consequently, if 
strategies of prevention and non-pharmacological inter-
ventions fails, haloperidol is possibly a beneficial agent to 
use if pharmacological interventions are needed for the 
treatment of delirium. This statement is given as halo-
peridol is already frequently used in clinical practice, is 
well known to health-care personnel, and is easy to use 
and titrate.

Strengths and limitations
We adhered to the Cochrane handbook, the PRISMA and 
the GRADE approach [12–14]. We published the proto-
col and updated the protocol registration in PROSPERO 
before conducting the literature search for this updated 
systematic review. We used the RoB 2 tool to assess risk 
of bias at outcome level. We used TSA to minimise the 
risk of random errors due to sparse data and multiple 
outcomes.

This systematic review also has limitations. First, five 
placebo-controlled trials provided data for our primary 
outcomes, but we still do not have sufficient data to 
firmly detect or reject a 20% relative change for our pri-
mary outcomes. Data were increasingly sparse for other 
comparators than placebo.

Second, a considerable number of trials reported expo-
sure to open-label antipsychotics which may have con-
taminated the placebo group with antipsychotics and 
driven a potential intervention effect towards null. Third, 
we included trials randomising patients with diagnosed 
delirium and excluded trials randomising patients at high 
risk of delirium [40, 45]. We believe this is reasonable as 
we aim to examine the effect of treatment of delirium and 
not prevention, but with this approach, we may have lost 
information and power from these trials. Fourth none 
of the included trials reported on health-related quality 
of life or cognitive function. Both outcomes are highly 
patient-important and should be included in future tri-
als as described in the core outcome set for delirium 
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in critically ill patients [47]. Fifth, we planned to exam-
ine clinical heterogeneity by performing pre-defined 
subgroups, but data were not available to conduct such 
analyses.

Conclusions
In this review, we found that haloperidol may reduce 
mortality and likely result in little to no change in the 
occurrence of SAEs/SARs in critically ill patients with 
delirium based on moderate- and low-certainty evidence, 
respectively. For other outcomes, the certainty of evi-
dence ranged from very low to moderate. However, the 
results were not statistically significant and more trials 
are therefore needed to establish more certain evidence 
of the effect of haloperidol. Only sparse data were avail-
able for other comparators than placebo.
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