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Antipsychotics in the Treatment of Delirium:
A Systematic Review

Dallas P. Seitz, M.D.; Sudeep S. Gill, M.D., M.Sc., F.R.C.P.C.;
and Louis T. van Zyl, M.D., M.Med., F.R.C.P.C.

Objective: Antipsychotics are frequently used
in the management of delirium, although there is
limited information regarding the safety and effi-
cacy of antipsychotics in treating delirium. The
purpose of this study was to systematically evalu-
ate the evidence for the efficacy and safety of
antipsychotics in treating delirium.

Sources: MEDLINE (July 1980 to July
2005) and Cochrane databases were searched
for English language articles using keywords.

Study Selection: Prospective studies with
standardized criteria for diagnosing delirium
and evaluating its severity.

Data Synthesis: In total, 14 studies (9 single
agent studies and 5 comparison trials) met inclu-
sion criteria. Study medications included halo-
peridol, chlorpromazine, olanzapine, risperidone,
and quetiapine. Improvements in delirium sever-
ity were reported with all of these antipsychotic
medications. No study included a placebo com-
parison to account for spontaneous improvements
in delirium. Other methodological limitations
included inadequate blinding, randomization,
and handling of participant withdrawals. The im-
provements in delirium tended to occur soon after
initiation of treatment, and most of the studies
examined used relatively low doses of antipsy-
chotic medication. Serious adverse events attrib-
utable to antipsychotic medication were uncom-
mon in studies, although side effects were not
evaluated systematically in most studies.

Conclusion: To date, there are no published
double-blind, randomized, placebo-controlled
trials to establish the efficacy or safety of any
antipsychotic medication in the management of
delirium. There is limited evidence from uncon-
trolled studies that supports the use of low-dose,
short-term treatment of delirium with some anti-
psychotics. Further study with well-designed
clinical trials is required in this area.
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elirium is a common disorder among older adults
admitted to hospital and is associated with a num-D

ber of serious adverse outcomes.1 Studies conducted in
a variety of medical and surgical inpatient settings have
demonstrated that 15% to 70% of subjects experience de-
lirium at some point during their hospital stay.2–6 Delirium
is independently associated with several major adverse
outcomes including prolonged hospital stays,5–7 increased
likelihood of discharge to a nursing home,5,8,9 and increased
risk of mortality.5–7,9–13 Delirium is also experienced as dis-
tressing by patients, their caregivers, and nursing staff.14

Psychoactive medications are used in managing the ma-
jority of delirium cases as confirmed by surveys of psy-
chiatrists15 and intensive care physicians.16 The medica-
tions most frequently utilized are the typical antipsychotic
haloperidol, various benzodiazepines, and, increasingly,
the atypical antipsychotics.15,16 The American Psychiatric
Association guidelines for treating delirium also recom-
mend the use of psychoactive medications as adjuncts in
delirium management.17 Nonetheless, several studies have
found that exposure to psychoactive medications, includ-
ing antipsychotics, poses a risk for the subsequent develop-
ment of delirium18–22; however, many of these studies do
not establish the temporal relationship between delirium
onset and use of antipsychotics. Furthermore, antipsycho-
tics are associated with a variety of adverse events, de-
pending on the agent, including sedation, extrapyramidal
symptoms, cardiac arrhythmias,23,24 and premature death25

in patients with dementia. Inappropriate medication selec-
tion and dosing strategies in the delirious elderly have also
been identified.26
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Two recent studies have raised concerns about the use
of antipsychotics in the elderly. Schneider et al.25 con-
ducted a meta-analysis that demonstrated an elevated risk
of mortality in older adults with dementia who were
treated with atypical antipsychotics. This study raises
concerns about the widespread use of these medications
in delirium in the elderly because older patients with de-
lirium may have underlying dementia.27 A second study
by Wang et al.28 examined a retrospective cohort of el-
derly people prescribed antipsychotics for a variety of
conditions including dementia and delirium. When mor-
tality rates were compared, the investigators found that
typical antipsychotics were associated with higher rates
of mortality as compared to the atypical antipsychotics.
Evidence suggests that many cases of delirium can be
managed successfully without medications by using en-
vironmental interventions,29 although these strategies are
often underutilized.30

Previous reviews have examined pharmacologic and
nonpharmacologic treatment strategies in delirium.31–34

Our purpose was to systematically review the existing
published literature that met certain study design criteria
and that studied antipsychotic drugs to treat the symptoms
of delirium.

METHOD

Search Strategy
A search of MEDLINE (January 1980 to July 2005)

and the Cochrane databases was undertaken to identify
relevant English language articles using the following
terms: delirium, confusion, acute confusional state, or-
ganic brain syndrome, therapy, drug therapy, treatment,
and pharmacotherapy. Our search was limited to articles
published after 1980 to coincide with the publication of
the Diagnostic and Statistical Manual of Mental Disor-
ders, Third Edition (DSM-III),35 which includes the first
set of criteria to distinguish delirium from other “organic”
conditions such as dementia. References of articles were
searched for studies that may have been overlooked in the
initial search. To include studies of the highest quality, we
limited our review to studies that used: (1) a prospective
study design, (2) a standardized method of diagnosing de-
lirium, and (3) a standardized method of measuring de-
lirium severity. Articles were excluded if the delirium was
associated with a specific intoxication or withdrawal state
(e.g., delirium tremens). All articles were reviewed by 2
of the study authors, and the decision to include articles
was reached by consensus. Efforts were made to contact
the authors of primary studies to clarify information when
necessary.

Delirium Diagnostic Instruments
Although a number of delirium diagnostic instruments

and severity scales exist, we limited our review to studies

that included both validated diagnostic instruments and
severity scales. Delirium diagnostic instruments with es-
tablished validity include: (1) DSM-III35; (2) DSM-III,
revised (DSM-III-R)36; (3) DSM-IV37; (4) DSM-IV, text
revision (DSM-IV-TR)38; and (5) the Confusion Assess-
ment Method (CAM).39 The DSM-III had a sensitivity of
83% and specificity of 100% for detecting delirium in
a study of 48 elderly patients with delirium when com-
pared to a geriatrician’s clinical diagnosis.40 In the same
study, the DSM-III-R displayed a sensitivity of 100%
and a specificity of 98%.40 The CAM was developed by
operationalizing 4 of the delirium criteria from the DSM-
III-R and has a sensitivity of 92% to 100% and a speci-
ficity of 46% to 95%.39,40 The DSM-IV has a reported
sensitivity of 73% and a specificity of 93%.41 The DSM-
IV-TR40 criteria are identical to those of DSM-IV.

Delirium Severity Scales
Valid delirium severity scales include: (1) the Delirium

Rating Scale (DRS),42 (2) the 1998 revision of the DRS
(DRS-R-98),43 (3) the Memorial Delirium Assessment
Scale (MDAS),44 and (4) the Delirium Index (DI).45 The
DRS is an observer-rated scale designed for use by psy-
chiatrists. Ten items are contained in the scale and are
scored from 0 to 4 points, with a maximum score of 32
indicating the greatest degree of delirium severity.42,46,47

A cut-off score of 12 points on the DRS has been sug-
gested as the threshold for delirium.47 The DRS-R-98 is
a 16-item scale, 3 items of which aid in diagnosing de-
lirium but not used in evaluating its severity.43 The maxi-
mum severity score is 39 points. A suggested cut-off score
on the DRS-R-98 is 15 points, which is associated with a
sensitivity of 92% and a specificity of 93%.43 The MDAS
is a 10-item, 4-point clinician-rated scale, with a maxi-
mum score of 30 indicating greater delirium severity.
Suggested cut-off scores of 10 and 13 have been proposed
for the MDAS.44 The DI contains 7 items rated on a 0 to 3
scale, with a maximum total score of 21.45 Although cut-
off scores for the DI have not been established, we se-
lected a score of 5 based on the results of previous re-
ports.45 Several detailed reviews of delirium diagnostic
instruments and severity rating scales are available.47–49

Assessment of Study Quality
We rated the quality of articles meeting our inclusion

criteria using general guidelines for examining study
quality50,51 as well as factors specific to delirium out-
comes.27 Studies were examined for the following char-
acteristics: the inclusion of a control group, use and
adequate description of randomization and blinding pro-
cedures, adequate description of the balance in baseline
patient characteristics in comparison trials, and complete-
ness of follow-up including intention-to-treat analysis in
randomized trials. Other criteria were: inclusion of pa-
tients with dementia, recording of subtypes of delirium
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(hyperactive, hypoactive, or mixed delirium), the iden-
tification of pharmacologic co-interventions (e.g., break-
through benzodiazepines or antipsychotics), systematic
evaluation of medication side effects using established
assessment instruments, duration of follow-up, and the
frequency of assessment for primary outcomes in trials
(using delirium severity scale scores).

A positive score (“Yes”) indicating a higher study
quality on each of these general variables was assigned if:
(1) a control group consisting of a placebo was included
in the trial; (2) groups enrolled in comparison or con-
trolled trials had comparable demographic and clinical
characteristics at the time of randomization; (3) random-
ization was carried out and described in sufficient detail;
(4) trials ensured adequate blinding to minimize bias; and
(5) follow-up was complete or dropouts or subjects who
withdrew were accounted for, and, in randomized trials,
intention-to-treat analysis was used.

Positive scores on characteristics specific to delirium
trials were assigned based on the following definitions:
(1) dementia patients were permitted in the trial and the
proportion of individuals with dementia was reported; (2)
the proportion of individuals with hyperactive, hypoac-
tive, or mixed delirium presentations was described in the
study; (3) pharmacologic co-interventions for delirium
symptoms were either not permitted or, when allowed,
were adequately accounted for in the final analysis; (4)
assessment for side effects was undertaken with validated
scales for both extrapyramidal symptoms (EPS) and gen-
eral side effects; (5) the trial was of adequate duration (7
days or longer); and (6) assessment of delirium severity
with delirium severity rating scales was described and oc-
curred at least once every 24 hours during the trial. The
decision to use 7 days to define adequate study duration
was based on reports of the average duration of delirium
from several studies.52–57 The decision to define the mini-
mally adequate assessment interval as 24 hours was based
on the reported symptom course of delirium.51

Clinical Outcomes
Group improvement was defined as the percent reduc-

tion in delirium severity score from baseline to last time
interval, unless otherwise noted. An individual was con-
sidered to have responded in any given trial if there was
a 50% reduction in their delirium severity score. Re-
mission was defined as follows: DRS score ≤ 12, DRS-
R-98 score ≤ 15, MDAS score ≤ 13, or DI score ≤ 5. Time
to effect was defined as time until maximum improve-
ment, unless otherwise noted. Treatment-emergent ad-
verse events were classified as serious or minor. Serious
adverse events were any adverse events requiring discon-
tinuation of medication or withdrawal from the trial or
adverse events resulting in death. Minor or nonserious
treatment-emergent adverse events included (but were
not limited to) EPS, including mild parkinsonism or aka-

thisia, and sedation. Medication dosage was the average
dose of medication administered during a trial, unless oth-
erwise noted, and was expressed as in milligrams (mg) and
chlorpromazine equivalents.58

RESULTS

Search Results
A total of 631 citations were retrieved from MEDLINE

and 8 from the Cochrane library. Review of secondary ref-
erences identified an additional 93 papers. After reviewing
the abstracts of these papers, 180 articles were retrieved
and reviewed in detail. After detailed review of these 180
articles, 14 studies59–72 met the inclusion criteria and are
discussed below.

Description of Included Studies
Nine of the 14 studies were single agent trials,59–67 and 5

were comparison trials68–72 (Table 1). Drugs used in single
agent trials included haloperidol,59 olanzapine,60,61 risperi-
done,62–64 and quetiapine.65–67 Comparison trials included 1
with haloperidol, chlorpromazine and lorazepam69; 1 with
haloperidol and olanzapine71; 1 with haloperidol and
mianserin68; and 2 with haloperidol and risperidone.70,72

Patients were selected to participate in trials from a va-
riety of populations. Most subjects were enrolled in trials
through referrals to psychiatry initiated by the patient’s
attending medical or surgical staff. Two studies screened
inpatient populations for delirium and recruited patients
for study who screened positive for delirium. Subjects en-
rolled varied considerably in age, both within studies and
between studies. The age range of study participants var-
ied and was between 19 and 92 years. The number of par-
ticipants enrolled in studies was small, with a total of 448
individuals included in this review. The median number
of participants per study arm was 12 (range, 10–79 parti-
cipants). There was no evidence of an a priori estimation
of the required sample size in any of these studies based on
power analysis. Delirium severity, as measured on de-
lirium severity scales, improved significantly over time
during treatment with all agents except lorazepam. In
comparison trials, there were no significant differences
between agents compared in any given trial except for
haloperidol and chlorpromazine, which were superior to
lorazepam in the study comparing these medications.69

Assessment of Study Quality
None of the identified studies included a placebo con-

trol group (Table 2). Furthermore, 12 of 14 studies were
not double-blinded, 4 of 14 studies failed to account for
the withdrawal of participants during the trial, and 4 of 5
comparison studies were not adequately randomized. Few
trials included patients with dementia or described the
proportion of individuals with the different subtypes of de-
lirium. Only 2 of 14 studies systematically evaluated for
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possible drug side effects with assessment in-
struments for acute EPS and general side ef-
fects. Pharmacologic co-interventions were un-
common in the studies. Five studies did not
have a total follow-up duration of at least 1
week, and 7 studies did not evaluate delirium
severity at least once per day.

Clinical Outcomes
Clinical outcomes reported were the degree

of group improvement in delirium severity
scores, individual rates of response and remis-
sion, the time course of improvement in de-
lirium, rates of adverse events, and medication
dosage (Table 3). Delirium severity as measured
on the various delirium scales was reduced
by 43% to 70% in the 12 studies reporting this
outcome, although baseline degree of delirium
severity varied between trials. Six studies
provided information regarding individual re-
sponse rates and 6 provided information on re-
mission rates. Response rates (i.e., the percent
of cases in each study whose delirium severity
decreased by ≥ 50%) were between 50% and
100%; remission rates were between 42% and
100%. The weighted mean remission rate by
day 3 was 60.82% in the 5 studies reporting
this outcome.61,64,66,70,72 Five studies61,63,66,70,72 re-
ported remission rates by day 7 with a weighted
mean remission rate of 69.46%. The maximum
remission rate obtained by calculating the
weighted mean remission rates from 6 stud-
ies61,63,64,66,70,72 was 76.62%. The duration of time
until either any improvement or maximum im-
provement in delirium severity varied between
3.8 and 7.1 days. Serious adverse events were
relatively uncommon in these studies, although
the likelihood of any treatment-emergent ad-
verse event occurring during trials varied be-
tween 0% and 40%. Serious adverse events
varied between 0% to 5.9% in studies. Overall,
the weighted mean rate of adverse events attrib-
uted to study medications was 12.6% for any
minor adverse event and 1.48% for any serious
adverse event. Three comparison studies found
higher rates of minor adverse events with hal-
operidol when compared to olanzapine71 and
risperidone.70,72 In these studies, the increased
rate of adverse events with haloperidol was due
to mild EPS when compared to the atypical anti-
psychotics. There were no deaths that were di-
rectly attributed to study medications in these
studies. Daily mean dosage of medications var-
ied between 36 mg and 325 mg of chlorproma-
zine equivalents.Ta
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DISCUSSION

Most subjects with delirium in the studies we re-
viewed had improvements in delirium severity fol-
lowing treatment with antipsychotic medications, but
no study had a blinded placebo comparison group.
Comparison trials did not identify any particular anti-
psychotic medication as superior to another in terms
of efficacy. The observed improvements in delirium
severity tended to occur within the first week of treat-
ment using conservative dosing strategies. Although
severe medication-related side effects were infre-
quently noted, few studies systematically assessed for
medication safety. In the absence of any controlled
trials, it is difficult to determine whether the observed
improvements in delirium severity are due to study
medications, the natural history of the disorder, or
treatment of underlying medical conditions.

We identified major methodological limitations in
the studies evaluating antipsychotic treatments for de-
lirium. Most importantly, we were unable to identify
any published placebo-controlled trial in this area.
Delirium is often a transient disorder,52 and many in-
dividuals with this condition would be expected to
have improvements in their symptoms with specific
treatment of the underlying medical conditions that
likely precipitated their episode of delirium. For
example, treatment of infections, metabolic distur-
bances, or discontinuing offending medications may
lead to resolution of delirium symptoms without the
need to initiate treatment with antipsychotic medi-
cations. Several studies have observed substantial
improvements in delirium without reliance on anti-
psychotic medications. Cole et al.73 conducted a ran-
domized trial of systematic detection and nonphar-
macologic intervention of delirium in older medical
inpatients. The authors found that there were signifi-
cant rates of improvement both in the intervention
group and the usual care group (48% and 45%, re-
spectively), although the proportion of individuals
who may have received antipsychotics was not spe-
cified. A delirium intervention study by Lundstrom et
al.,74 focusing on nonpharmacologic aspects of de-
lirium care, also found considerable rates of delirium
improvement, with 69.8% of the intervention group
and 40.3% of controls no longer having delirium 7
days after symptom onset.

The need for placebo-controlled studies is further
supported by negative results obtained in 2 recently
published randomized placebo-controlled trials for
delirium prevention with haloperidol75 and donepe-
zil.76 Although 1 of these trials found no significant
difference in the incidence of postoperative delirium
with the use of prophylactic haloperidol treatment, the
authors noted a dramatic decline in the overall rateTa

bl
e 

2.
 A

ss
es

sm
en

t 
of

 S
tu

dy
 Q

ua
lit

y 
fo

r 
A

nt
ip

sy
ch

ot
ic

 T
re

at
m

en
t 

of
 D

el
ir

iu
m

 T
ri

al
s

P
la

ce
bo

-
S

im
il

ar
 A

t
D

ro
po

ut
s/

D
em

en
ti

a
D

el
ir

iu
m

S
id

e 
E

ff
ec

t
F

ol
lo

w
-U

p
A

ss
es

sm
en

t
S

tu
dy

C
on

tr
ol

le
d

B
as

el
in

ea
R

an
do

m
iz

ed
D

ou
bl

e-
B

li
nd

ed
W

it
hd

ra
w

al
sb

In
cl

ud
ed

c
S

ub
ty

pe
sd

C
o-

In
te

rv
en

ti
on

se
E

va
lu

at
io

nf
D

ur
at

io
n 
≥

7 
da

ys
In

te
rv

al
 D

ai
ly

g

S
in

gl
e 

ag
en

t t
ri

al
s

A
ke

ch
i e

t a
l, 

19
96

59
N

o
…

…
N

o
Y

es
N

o
N

o
Y

es
N

o
Y

es
N

o
K

im
 e

t a
l, 

20
01

60
N

o
…

…
N

o
Y

es
Y

es
N

o
Y

es
N

o
N

o
N

o
B

re
it

ba
rt

 e
t a

l, 
20

02
61

N
o

…
…

N
o

Y
es

Y
es

Y
es

Y
es

N
o

N
o

N
o

H
or

ik
aw

a 
et

 a
l, 

20
03

62
N

o
…

…
N

o
Y

es
N

o
N

o
N

o
N

o
Y

es
N

o
M

it
ta

l e
t a

l, 
20

04
63

N
o

…
…

N
o

Y
es

N
o

N
o

Y
es

N
o

N
o

Y
es

P
ar

el
la

da
 e

t a
l, 

20
04

64
N

o
…

…
N

o
Y

es
N

o
N

o
Y

es
Y

es
Y

es
Y

es
K

im
 e

t a
l, 

20
03

65
N

o
…

…
N

o
N

o
Y

es
N

o
Y

es
N

o
Y

es
N

o
S

as
ak

i e
t a

l, 
20

03
66

N
o

…
…

N
o

Y
es

N
o

N
o

N
o

N
o

Y
es

Y
es

P
ae

 e
t a

l, 
20

04
67

N
o

…
…

N
o

Y
es

Y
es

N
o

Y
es

N
o

N
o

N
o

C
om

pa
ri

so
n 

tr
ia

ls
N

ak
am

ur
a 

et
 a

l, 
19

95
68

N
o

Y
es

N
o

N
o

N
o

N
o

N
o

Y
es

N
o

Y
es

Y
es

B
re

it
ba

rt
 e

t a
l, 

19
96

69
N

o
N

o
Y

es
Y

es
Y

es
N

o
N

o
N

o
Y

es
Y

es
N

o
H

an
 a

nd
 K

im
, 2

00
470

N
o

Y
es

N
o

Y
es

N
o

N
o

N
o

Y
es

N
o

Y
es

Y
es

S
kr

ob
ik

 e
t a

l, 
20

04
71

N
o

N
o

N
o

N
o

N
o

N
o

N
o

Y
es

N
o

N
o

Y
es

K
im

 e
t a

l, 
20

05
72

N
o

N
o

N
o

N
o

Y
es

N
o

N
o

Y
es

N
o

Y
es

Y
es

a G
ro

up
s 

en
ro

ll
ed

 in
 c

om
pa

ri
so

n 
or

 c
on

tr
ol

le
d 

tr
ia

ls
 h

ad
 c

om
pa

ra
bl

e 
de

m
og

ra
ph

ic
 a

nd
 c

li
ni

ca
l c

ha
ra

ct
er

is
ti

cs
 a

t t
he

 ti
m

e 
of

 r
an

do
m

iz
at

io
n.

b D
ro

po
ut

s 
an

d/
or

 w
it

hd
ra

w
al

s 
w

er
e 

ac
co

un
te

d 
fo

r .
c P

at
ie

nt
s 

w
it

h 
de

m
en

ti
a 

w
er

e 
in

cl
ud

ed
.

d D
if

fe
re

nt
 s

ub
ty

pe
s 

of
 d

el
ir

iu
m

 w
er

e 
de

sc
ri

be
d.

e P
ha

rm
ac

ol
og

ic
 c

o-
in

te
rv

en
ti

on
s 

w
er

e 
no

t a
ll

ow
ed

 o
r 

w
er

e 
ad

ju
st

ed
 f

or
 in

 th
e 

fi
na

l a
na

ly
si

s.
f P

os
si

bl
e 

dr
ug

 s
id

e 
ef

fe
ct

s 
w

er
e 

ev
al

ua
te

d 
w

it
h 

as
se

ss
m

en
t i

ns
tr

um
en

ts
 f

or
 a

cu
te

 e
xt

ra
py

ra
m

id
al

 s
ym

pt
om

s 
an

d 
ge

ne
ra

l s
id

e 
ef

fe
ct

s.
g D

el
ir

iu
m

 s
ev

er
it

y 
ev

al
ua

te
d 

at
 le

as
t o

nc
e 

pe
r 

da
y .

15



��������	
������
�������������	����������������������������	
������
�������������	�������������������

Antipsychotics in the Treatment of Delirium

17J Clin Psychiatry 68:1, January 2007

Ta
bl

e 
3.

 C
lin

ic
al

 O
ut

co
m

es
 o

f T
ri

al
s 

fo
r 

A
nt

ip
sy

ch
ot

ic
 T

re
at

m
en

t 
of

 D
el

ir
iu

m

T
re

at
m

en
t

In
it

ia
l D

el
ir

iu
m

M
ea

n 
R

ed
uc

ti
on

T
im

e 
to

E
m

er
ge

nt
 A

E
s,

M
ed

ic
at

io
n 

D
os

ag
e

D
ai

ly
 D

os
e,

S
ev

er
it

y 
S

co
re

,
in

 D
el

ir
iu

m
R

es
po

ns
e

Im
pr

ov
em

en
t,

M
in

or
 A

E
/

In
it

ia
l D

ai
ly

 D
os

e,
M

ea
n
±

S
D

M
ea

n
±

S
D

S
tu

dy
M

ea
n
±

S
D

a
S

co
re

, %
b

R
at

e,
 %

R
em

is
si

on
, %

M
ea

n
±

S
D

, d
S

er
io

us
 A

E
, %

M
ea

n
±

S
D

D
ai

ly
 D

os
e

(C
P

Z
 e

qu
iv

al
en

ts
)e

S
in

gl
e 

ag
en

t s
tu

di
es

A
ke

ch
i e

t a
l, 

19
96

59
20

.4
±

3.
9

54
10

0
…

6c
0/

0
0.

75
 m

g
5.

4
±

3.
4 

m
g

27
0
±

17
0

K
im

 e
t a

l, 
20

01
60

20
.0
±

3.
6

54
70

…
3.

8
±

1.
7

10
/0

4.
6
±

0.
9 

m
g

5.
9
±

1.
5 

m
g

11
1
±

30
B

re
it

ba
rt

 e
t a

l, 
20

02
61

19
.8

5
±

3.
79

46
…

76
…

33
.8

/2
.5

3.
0
±

0.
14

 m
g

6.
3
±

0.
52

 m
gf

12
6
±

10
.4

f

H
or

ik
aw

a 
et

 a
l, 

20
03

62
20

.0
±

5.
0

47
50

…
7.

1
±

2.
7

40
/0

0.
5 

m
g

1.
7
±

0.
8 

m
gg

85
±

40
g

M
it

ta
l e

t a
l, 

20
04

63
25

.2
±

0.
9

55
60

50
3.

89
±

0.
31

20
/0

0.
5 

m
g 

bi
d

0.
75

±
0.

11
 m

gh
37

.5
±

5.
5h

P
ar

el
la

da
 e

t a
l, 

20
04

64
22

.5
±

4.
6

70
…

90
.6

…
17

/0
0.

63
–1

.2
5 

m
g 

bi
d

2.
6
±

1.
3 

m
gh

13
0
±

85
h

K
im

 e
t a

l, 
20

03
65

18
.2

5
±

6.
05

56
…

…
5.

91
±

2.
22

d
25

/0
25

 m
g 

bi
d

93
.7

5
±

23
.3

1 
m

gh
12

5
±

31
h

S
as

ak
i e

t a
l, 

20
03

66
18

.1
±

4.
2

49
…

10
0

4.
8
±

3.
5

0/
0

25
–5

0 
m

g
44

.9
±

31
.0

 m
g

60
±

41
P

ae
 e

t a
l, 

20
04

67
21

.8
±

3.
2

57
86

.3
…

7.
1
±

3.
9

0/
9

37
.5
±

12
.8

 m
g

12
7.

1
±

72
.2

 m
g

16
9
±

96
C

om
pa

ri
so

n 
st

ud
ie

s
N

ak
am

ur
a 

et
 a

l, 
19

95
68

H
al

op
er

id
ol

22
.1
±

3.
8

65
70

.6
…

…
0/

5.
9

…
…

…
M

ia
ns

er
in

21
.3
±

4.
1

55
67

.4
…

…
0/

0
N

A
N

A
N

A
B

re
it

ba
rt

 e
t a

l, 
19

96
69

H
al

op
er

id
ol

20
.4

5
±

3.
45

43
…

…
…

0/
0

0.
25

 m
g

1.
4
±

1.
2 

m
gh

70
±

60
h

C
hl

or
pr

om
az

in
e

20
.6

2
±

3.
88

43
…

…
…

0/
0

10
 m

g
36

±
18

.4
 m

gh
36

±
18

.4
h

L
or

az
ep

am
18

.3
3
±

2.
58

7
…

…
…

0/
10

0
N

A
N

A
N

A
H

an
 a

nd
 K

im
, 2

00
470

H
al

op
er

id
ol

21
.8

3
±

4.
43

…
…

75
4.

22
±

2.
48

8.
33

/0
0.

75
 m

g 
bi

d
1.

7
±

0.
84

 m
g

…
R

is
pe

ri
do

ne
23

.5
±

4.
19

…
…

42
4.

17
±

2.
14

0/
0

0.
5 

m
g 

bi
d

1.
02

±
0.

41
 m

g
…

S
kr

ob
ik

 e
t a

l, 
20

04
71

H
al

op
er

id
ol

7.
3

…
…

…
…

13
.3

/0
5.

0 
m

g
4.

54
 m

g
32

5
O

la
nz

ap
in

e
6.

6
…

…
…

…
0/

0
2.

5–
5.

0 
m

g
6.

5 
m

g
90

.8
K

im
 e

t a
l, 

20
05

72

H
al

op
er

id
ol

22
.0

4
±

3.
74

63
…

58
.3

6.
67

±
5.

47
4.

1/
0

2.
67

±
2.

71
 m

g
1.

67
±

1.
32

 m
gf

83
.5
±

66
f

R
is

pe
ri

do
ne

21
.6

1
±

4.
2

55
…

77
.8

4.
81

±
3.

43
0/

0
0.

97
±

0.
67

 m
g

1.
19

±
1.

14
 m

gf
59

.5
±

57
f

a In
it

ia
l s

co
re

 o
n 

de
li

ri
um

 s
ym

pt
om

 r
at

in
g 

sc
al

e 
(D

R
S

, D
R

S
-R

-9
8,

 M
D

A
S

, D
I)

.
b P

er
ce

nt
 r

ed
uc

ti
on

 o
f 

de
li

ri
um

 s
ev

er
it

y 
ra

ti
ng

 s
ca

le
.

c M
ed

ia
n 

ti
m

e 
un

ti
l i

m
pr

ov
em

en
t.

d T
im

e 
un

ti
l s

ta
bi

li
za

ti
on

 f
ol

lo
w

-u
p.

e E
xp

re
ss

ed
 a

s 
m

ea
n 

da
il

y 
do

se
±

S
D

 in
 c

hl
or

pr
om

az
in

e 
(C

P
Z

) 
eq

ui
va

le
nt

s.
58

f D
os

e 
at

 e
nd

 o
f 

st
ud

y 
pe

ri
od

.
g A

ve
ra

ge
 m

ax
im

um
 d

ai
ly

 d
os

e.
h M

ea
n 

m
ai

nt
en

an
ce

 d
os

e 
du

ri
ng

 s
tu

dy
 p

er
io

d.
A

bb
re

vi
at

io
ns

: A
E

=
ad

ve
rs

e 
ev

en
t, 

D
I

=
D

el
ir

iu
m

 I
nd

ex
, D

R
S

=
D

el
ir

iu
m

 R
at

in
g 

S
ca

le
, D

R
S

-R
-9

8
=

D
el

ir
iu

m
 R

at
in

g 
S

ca
le

-R
ev

is
ed

-1
99

8,
 M

D
A

S
=

M
em

or
ia

l D
el

ir
iu

m
 A

ss
es

sm
en

t S
ca

le
, N

A
=

no
t

ap
pl

ic
ab

le
.

S
ym

bo
l:

 …
=

da
ta

 n
ot

 a
va

il
ab

le
.

16



��������	
������
�������������	����������������������������	
������
�������������	�������������������

Seitz et al.

18 J Clin Psychiatry 68:1, January 2007

of postoperative delirium at their hospital, from 40% in
the pretrial period to 16.5% in the trial’s placebo group.75

These findings support the effectiveness of systematic
identification and nonpharmacologic care for patients at
high risk of delirium and further the argument in favor of
placebo-controlled trials to determine the balance of ben-
efit and risk associated with use of antipsychotic medica-
tions to manage delirium.

Reducing delirium duration is another important out-
come in assessing the effectiveness of any delirium in-
tervention. Observational studies have shown that de-
lirium is often a transient disorder with prompt treatment
of precipitating medical illness. Several studies have
found that delirium in postoperative populations lasts
between 1 and 4 days in most cases.20,53–57,76 Delirium in
medical patients tends to have a similar time course as
that noted in surgical patients.3,52,77 Other studies have
found a more protracted course of delirium, especially in
cancer populations78 and the elderly.40,79 Again, the ab-
sence of placebo-controlled trials makes it difficult to
determine if the duration of delirium is influenced by
treatment with antipsychotic medications.

Many of the antipsychotic treatment trials we reviewed
had other important limitations. With potentially high
rates of baseline improvement in delirium, adequate
sample sizes are essential to detect potentially important
benefits or harm resulting from interventions. Most trials
had small sample sizes (median 12 participants) and are
therefore likely underpowered to detect clinically impor-
tant outcomes related to treatment with antipsychotics.
Most studies also did not include a justification for their
sample size based on primary study outcome.80 Indeed,
only 448 individuals were included in the studies we re-
viewed—less than 10% of the total number of individuals
included in a meta-analysis of randomized controlled tri-
als for antipsychotic treatment of behavioral disturbance
in dementia.25 Studies in this review tended to be of short
duration (< 7 days in many cases), which may not have
allowed for an adequate assessment of recovery from de-
lirium or important adverse events. Delirium, by defini-
tion, has a fluctuating course of symptoms.38 In studies
that assessed patients infrequently, some individuals may
appear to have recovered from delirium when in fact what
was observed was a temporary fluctuation in symptoms.

Beyond the issues of internal validity discussed above,
these studies of antipsychotic treatment of delirium may
also have limited external validity or generalizability. In
particular, many of the studies in our analysis either ex-
cluded patients with dementia63,70,72 or enrolled few pa-
tients with comorbid dementia.60,62,66,67 Dementia is a risk
factor for delirium,77,81 and delirium superimposed on de-
mentia tends to have less response to interventions than
delirium in nondemented individuals.82 Of the studies
included in our review, only one by Breitbart et al.61 re-
ported data on dementia patients with delirium. The au-

thors found significant differences in delirium remission
rates between individuals that had underlying dementia
and those individuals without dementia (48% vs. 75.5%,
p < .05) in univariate analysis, although this difference in
delirium resolution was not statistically significant in sub-
sequent logistic regression analysis. A substantial number
of delirious individuals in clinical practice are likely to
have comorbid dementia, which may predict a poorer re-
sponse to antipsychotics than that reported by most of the
trials included in our study.

The majority of studies in our review did not specify
the proportion of individuals with either hyperactive or
hypoactive delirium, although it has been shown that hy-
peractive delirium may be associated with a better prog-
nosis than hypoactive delirium.7,79,83 Individuals with
hyperactive delirium are also more likely to receive psy-
chotropic medications.30 Hyperactive delirium may place
patients at greater risk for adverse events due to disruptive
behaviors such as combativeness, wandering, and other
behaviors that interfere with medical care such as pulling
at intravenous lines. Francis et al.5 found that 28% of de-
lirious elderly patients displayed such disruptive behav-
iors, although only 18% of individuals with delirium were
prescribed antipsychotics, suggesting that some of these
cases were successfully managed without antipsychotics.

In studies included in our review, only 1 by Breitbart
et al.61 compared individuals with different subtypes of
delirium and found significant differences in delirium re-
mission with treatment, when individuals with hypoactive
delirium were compared to those with a hyperactive sub-
type (48% vs. 83%, p < .006). One small study of deliri-
ous patients with acquired immunodeficiency syndrome
(AIDS) that was not included in our review found chlor-
promazine and haloperidol to be effective in reducing
symptoms of delirium regardless of delirium subtype and
that delirium severity was reduced prior to improvements
in the severity of underlying medical illness.84 Future
studies of delirium interventions will need to control for
delirium subtypes to determine if certain populations or
presentations of delirium are more likely to benefit from
antipsychotic treatment.

We were unable to identify any prospective studies
comparing antipsychotic treatment to a control group of
nonmedicated individuals, although some studies have at-
tempted to assess the impact of antipsychotics on delirium
outcomes using other methodologies. In a retrospective
study of delirium in cancer patients, Olofsson et al.78

found that patients who received haloperidol had a shorter
duration of delirium compared with individuals that did
not. In contrast, a prospective study by Manos and Wu85

found that the duration of delirium was significantly
longer in individuals referred for psychiatric consultation
when they were treated with haloperidol as compared
with those who did not receive the medication. In a retro-
spective study of intensive care unit patients, Milbrandt
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et al.86 reported that patients who received haloperidol had
significantly reduced mortality over those who had not,
although this may not have been an exclusively delirious
patient population.

The recently published randomized, double-blind,
placebo-controlled trial evaluating low dose preoperative
and postoperative haloperidol treatment to prevent de-
lirium in elderly hip surgery patients by Kalisvaart et al.75

found no significant difference in the incidence of postop-
erative delirium with this intervention. However, this
study did identify some promising results on secondary
outcomes, and highlights several ways in which antipsy-
chotic medications can be prescribed safely. Important
safeguards against medication toxicity were implemented
in this study, including a low-dosage of haloperidol (0.5
mg, 3 times daily), a maximum total duration of treatment
of 6 days, and exclusion of patients at high-risk for car-
diac arrhythmias by obtaining baseline electrocardio-
grams prior to administering any medication. Further
studies are needed to confirm the safety and efficacy of
this intervention.

Most of the studies utilizing haloperidol in our review
primarily used orally administered medications68–70,72 and
conservative dosing strategies.59,68–72 However, haloperi-
dol is frequently administered parenterally to treat de-
lirium, and considerable literature exists on its application
in this setting.87–89 Again, however, there are no placebo-
controlled trials of parenteral haloperidol to treat de-
lirium. Suggested benefits of intravenous haloperidol in-
clude decreased rates of EPS, permitting increased doses
of medication that would otherwise not be tolerated by the
oral or intramuscular routes. Reduced rates of EPS with
intravenous haloperidol alone90 or in combination with
lorazepam91 have been noted when compared with other
routes of administration, although EPS is still possible
with the intravenous route.92 Unfortunately, cardiac
arrthymias93–95 have been associated with intravenous
haloperidol, limiting its usefulness and necessitating ad-
vanced cardiac monitoring when used. Guidelines for the
use of intravenous haloperidol have been proposed and
are available.96 It should be recognized that currently no
drug carries an official indication for treating delirium,
and all use of parenteral haloperidol is off-label. Other re-
ports have found that oral haloperidol has been success-
fully combined with lorazepam in a number of cases.97

Uncontrolled studies that did not meet our inclusion crite-
ria evaluated droperidol,98,99 pimozide,100 loxapine,101 and
ziprasidone102 and suggested that these antipsychotics
might have some effect on the symptoms of delirium.

What does this mean for clinicians? To provide a con-
text for our findings to clinicians who care for patients
with delirium, we emphasize the following points. De-
lirium is often the only manifestation of serious but occult
underlying disease. Furthermore, multiple conditions of-
ten conspire together to produce delirium in an individual.

Thus, clinicians should make a systematic effort to
search for and correct all evident causes of delirium.
Nonpharmacologic approaches to managing the symp-
toms of delirium should be instituted whenever possible.
The American Psychiatric Association guidelines on de-
lirium management17 suggest a number of environmental
interventions for patients with delirium, including identi-
fying underlying etiologies, coordinating care, prevent-
ing sensory deprivation and disorientation, monitoring
safety, and educating the patient and family about the dis-
order. A comprehensive multifaceted approach to de-
lirium management based on environmental strategies,
combined with pharmacologic interventions in certain
cases, is likely to have the greatest impact on patient
care.103–106

At times, distress or agitation secondary to delirium
will threaten patient safety and care, necessitating phar-
macologic interventions. Prior to initiating any treatment
with antipsychotics, the following safety issues should
be considered. First, clinicians should attempt to use low
doses, particularly when treating elderly patients. Sec-
ond, frequent reassessments are valuable to help limit the
duration of antipsychotic use and encourage drug dis-
continuation as soon as it is feasible. Third, a baseline
electrocardiogram should be carried out on all patients
prior to antipsychotic treatment, both to rule out cardiac
ischemia and possible susceptibility to antipsychotic-
induced arrhythmia as indicated by prolongation of the
QT interval.17,75,107 With these important safeguards to
limit potential medication toxicity, the following recom-
mendations for using antipsychotics may be useful. Cur-
rently, the American Psychiatric Association guidelines
for delirium management recommend low-dose haloperi-
dol (i.e., 1–2 mg p.o. q. 4 h as needed or 0.25–0.5 mg p.o.
q. 4 h for the elderly) as the treatment of choice in cases
where medications are necessary.17 No trial to date has
demonstrated the superiority of any antipsychotic to
haloperidol, although there are some limited data to sug-
gest that the atypical antipsychotics risperidone70,72 and
olanzapine71 may be associated with lower rates of medi-
cation-related adverse events. Risperidone, initiated at
doses of 0.5–1.0 mg daily, or olanzapine, initiated at
doses of 2.5–5.0 mg daily, in single or divided doses,
titrated carefully to effect, may be reasonable alternatives
to haloperidol, as these medications appear to have effi-
cacy comparable to haloperidol in a limited number of
head-to-head and open-label trials available in the litera-
ture. Initial doses of approximately one half the sug-
gested doses may be necessary in frail older adults. As
there is limited evidence to suggest the superiority of one
antipsychotic over another for delirium, the decision of
which antipsychotic to use may be based on several other
factors. Important considerations in starting treatment
with any antipsychotic for delirium may include: the
patient’s susceptibility to EPS and the propensity of the
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medication to cause this side effect, the variable pro-
pensity and desirability for the medication to produce se-
dation, the patient’s susceptibility to potential anticholin-
ergic side effects, the risk of medication precipitating
cardiac arrhythmia the availability of various routes for
administering the medication, and potential drug-drug
interactions.

There are some limitations to our study. We did not
search the “grey literature” (i.e., data that have not been
published in the peer-reviewed medical literature), al-
though hand-searching for references increased the like-
lihood of finding relevant articles. It is possible that
controlled trials for antipsychotics in the treatment of de-
lirium exist, although we were unable to identify any in
our search. The most likely effect of missing articles in
the grey literature would be an overestimation of the ef-
ficacy of antipsychotics in treating delirium.108 Our defi-
nitions of response and remission were selected to allow
some comparison of clinical outcomes between studies,
although our measures may not reflect clinically signifi-
cant changes in delirium severity. Further investigation
into clinically significant changes on delirium rating
scales is required. We did not complete a meta-analysis
or statistical comparison of trials because we felt the
study design was too heterogeneous to allow this with any
degree of validity.

CONCLUSIONS

We were unable to identify any published, placebo-
controlled, randomized trials to support the safety or effi-
cacy of antipsychotics in the treatment of delirium. At
present there is limited evidence from uncontrolled trials
to support the use of some antipsychotics using low doses
on a short-term basis in the treatment of delirium. There is
limited information regarding the safety of antipsychotics
in treating delirium, although serious adverse events
related to antipsychotic treatment were infrequently re-
ported in these studies. Future placebo-controlled trials of
antipsychotics are required to determine what impact
these medications have on severity and duration of de-
lirium as well as other important outcomes such as cogni-
tive status, functional status, and mortality. Delirium is an
important condition associated with a number of signifi-
cant outcomes, and as such deserves its own focused
treatment in addition to management of underlying medi-
cal conditions. Currently, it is unclear which treatments
for delirium, whether medication-based or otherwise, are
safe and effective or which patient populations or etiolo-
gies of delirium are most likely to respond to these inter-
ventions. Efforts should continue to be placed on improv-
ing access to effective multicomponent strategies to
prevent delirium.73,105 Further studies are required to de-
termine what role antipsychotic medications have in the
routine management of delirium.

Drug names: chlorpromazine (Sonazine, Thorazine, and others),
donepezil (Aricept), droperidol (Inapsine and others), haloperidol
(haldol and others), lorazepam (Ativan and others), loxapine (Loxitane
and others), olanzapine (Zyprexa), pimozide (Orap), quetiapine
(Seroquel), risperidone (Risperdal), ziprasidone (Geodon).
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