
iMedPub Journals
http://journals.imedpub.com

2015
Vol. 1 No. 1: 6

Review Article

© Under License of Creative Commons Attribution 3.0 License | This article is available in: http://drugabuse.imedpub.com/archive.php 1

DOI: 10.21767/2471-853X.10006

Journal of Drug Abuse 
2471-853X

Rajesh R Tampi1, 
Deena J Tampi2, Sujan Barua1

and Silpa Chandran1

1	 Department	of	Psychiatry,	MetroHealth,	
Cleveland,	Ohio,	USA

2	 Saint	Francis	Hospital	and	Medical	
Center,	Hartford,	Connecticut,	USA

Corresponding author: Rajesh	R	Tampi

 rajesh.tampi@gmail.com			

Professor	of	Psychiatry,	Case	Western	
Reserve	University,	Cleveland,	Ohio,	USA.

Tel: 2038095223

Citation:	Tampi	RR,	Tampi	DJ,	Barua	S,	
et	al.	Management	of	Delirium	in	the	
Elderly	Patients:	A	Review	of	Evidence.	J	
Drug	Abuse.	2015,	1:1.

Introduction
The	Diagnostic	and	Statistical	Manual	of	Mental	Disorders	5	(DSM-
5)	identifies	delirium	as	a	condition	associated	with	a	disturbance	
in	 attention,	 awareness	 and	 cognition	 [1].	 If	 a	 diagnosis	 of	
delirium	 is	 indicated,	 these	 symptoms	 should	 not	 occur	 due	
to	 an	 underlying	 neurocognitive	 disorder	 or	 in	 conjunction	
with	a	 severely	 reduced	 level	of	arousal	as	 in	a	 state	of	 coma. 
Additionally,	the	changes	in	attention,	awareness	and	cognition	
should	develop	over	a	short	period	of	time	(usually	hours	to	days)	
and	represent	a	change	from	baseline	and	fluctuate	 in	severity	
during	 the	 course	 of	 the	 day.	 Evidence	 from	 history,	 physical	
examination	 or	 laboratory	 findings	 should	 indicate	 that	 these	
symptoms	are	caused	by	the	direct	physiological	consequences	of	
another	medical	condition,	substance	intoxication	or	withdrawal.

Although	the	rates	of	delirium	are	low	in	the	elderly	individuals	
living	in	the	community	at	1%	to	2%,	their	prevalence	increases	
significantly	 in	 the	 hospital	 setting	 [2,	 3]. During	 admission	 to	
hospitals,	 the	 incidence	rates	 for	delirium	 increase	 to	between	
11%	and	42%.	The	 incidence	of	delirium	during	a	hospital	 stay	
rises	 to	 over	 50%	 [3,	 4]. In	 the	 intensive	 care	 units	 (ICU),	 the	
incidence	 of	 delirium	 in	 the	 elderly	 is	 greater	 than	 70%	 [2,	 3]	
Postoperative	 delirium	 is	 very	 common	 in	 the	 elderly	 with	 an	
incidence	 rate	 that	 varies	 between	 15%	 and	 60%	 [2,	 3].	 It	 is	
currently	estimated	that	in	the	United	States	between	one-tenth	
and	 one-half	 of	 all	 individuals	 ≥	 65	 years	 in	 age	 who	 require	
hospitalization	are	affected	by	delirium	[5].
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Delirium	develops	in	the	elderly	due	to	the	interaction	between	
the	 different	 predisposing	 and	 precipitating	 factors	 [2,	 3]	
Increasing	 age	 and	 pre-existing	 cognitive	 deficits	 appear	 to	
be	 common	 predisposing	 factors	 for	 delirium	 in	 the	 elderly.	
Additional	predisposing	factors	include	the	impairment	of	vision,	
presence	 of	 severe	 illness	 and	 renal	 disease	 [6].	 Frequently	
identified	 precipitating	 factors	 for	 delirium	 include	 the	 use	 of	
physical	restraints,	malnutrition,	greater	than	three	medications	
added to	 the	 treatment	 regimen	 at	 a	 time,	 the	 use	 of	 urinary	
catheters	and	any	type	of	iatrogenic	event	including	medication	
adverse	 effects,	 hospital	 acquired	 infection,	 dehydration	
and	 falls	 [3,	 6,	 7]	 Common	 drug	 classes	 that	 may	 precipitate	
delirium	in	older	adults	include	anticholinergics,	antihistamines,	
benzodiazepines,	chemotherapeutic	agents,	dopamine	agonists,	
opioid	analgesics,	psychostimulants	and	steroids	[8].

Method
We	searched	PubMed	and	Medline	using	search	terms	‘delirium’,	
‘prevention’,	‘management’	and	‘elderly’.	Only	English	language	
studies	published	between	 January	1,	1995	and	December	31,	
2014	 that	 evaluated	 the	 prevention	 or	 management	 delirium	
in	adults	who	were	≥	60	years	in	age	were	included	in	the	final	
review.	Studies	that	evaluated	the	prevention	and	management	
of	delirium	in	adults	≤	60	years	in	age	were	used	as	comparison	to	
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studies	involving	individuals	≥	60	years	in	age	in	certain	sections	
of	this	review.

Outcomes 
The	 presence	 of	 delirium	 is	 associated	 with	 poorer	 patient	
outcomes	 including	 a	 worsening	 of	 the	 nutritional	 status	 and	
the	development	of;	pressure	ulcers,	aspiration	pneumonia	and	
pulmonary	emboli	 [3].	 It	has	been	noted	that	some	 individuals	
who	 develop	 delirium	 never	 return	 their	 premorbid	 level	 of	
cognitive	functioning	[3] Delirium	also	results	in	greater	burden	
of	care	on	the	nursing	staff,	longer	lengths	of	hospital	stay	and	
greater	cost	of	hospitalization	[7,	9]. Delirium	increases	the	risk	
for	dementia,	hospitalization,	institutionalization	and	death	[3,	9,	
11].	The	average	medical	care	cost	for	individuals	with	delirium	is	
more	than	two-and-a	half	times	the	cost	for	individuals	without	
delirium	 [12]. The	 annual	 expenditure	 borne	 by	 United	 States	
Medicare	 for	hospital	 stay	due	 to	delirium	 is	approximately	$7	
billion	whereas	the	total	cost	to	healthcare	from	delirium	ranges	
between	$38	billion	and	$152	billion	every	year	[3,	13].

Assessment
It	is	noted	that	despite	advances	in	medical	care	approximately	
one-third	of	the	cases	of	delirium	in	the	elderly	goes	undiagnosed	
[9]. Common	 reasons	 for	 this	 error	 in	 diagnosis	 are	 poor	
awareness	 of	 the	 individual’s	 premorbid	 cognitive	 functioning	
and	an	ageist	attitude	towards	the	elderly	where	the	expectation	
is	 that	 all	 older	 adults	 are	 generally	 confused	 [2]. Limited	
awareness	 of	 the	 clinical	 features	 of	 delirium,	 its	 common	 co-
occurrence	with	dementia	and	the	 lack	of	 formal	screening	 for	
cognitive	 impairment	 during	 regular	 medical	 appointments	 in	
the	elderly	add	to	the	reasons	for	the	under	or	mis-diagnosis	[2].

A	clinical	diagnosis	of	delirium	requires	evaluation	of	all	available	
clinical	 information,	 behavioral	 assessments	 and	 cognitive	
assessments	 [3,	 14].	 A	 clinical	 history	 evaluates	 the	 symptom	
onset,	 identifies	underlying	medical/neurological	 disorders	and	
the	medications	and/or	drug	effects	causing	delirium.	Cognitive	
evaluation	 describes	 the	 type	 and	 extent	 of	 cognitive	 deficits.	
A	 physical	 examination	 and	 laboratory	 data	 identify	 possible	
medical,	neurological	or	surgical	disorders	as	causes	for	delirium	
[2,	3,	15].

Current	 evidence	 indicates	 that	 rating	 scales	 are	 useful	 in	
detecting	 delirium	 and	 assessing	 its	 severity	 [14].	 Among	 the	
available	screening	tools,	Confusion	Assessment	Method	(CAM)	
has	the	most	robust	evidence	in	support	of	its	use	as	a	bedside 

screening	 instrument	 [13].	 For	 the	 identification	 of	 delirium	
cognitive	screening	tools	like	the	Mini	Mental	State	Examination	
(MMSE)	 has	 been	 found	 to	 be	 least	 useful. In	 addition	 to	 the	
CAM,	the	Confusion	Assessment	Method	for	the	ICU	(CAM-ICU),	
the	Nursing	Delirium	Screening	Scale	(Nu-DESC)	and	the	Delirium	
Detection	 Score	 (DDS)	 are	 other	 useful	 screening	 instruments	
for	delirium	 [16]. Scales	 that	 rate	 the	severity	of	an	episode	of	
delirium	include	the	Delirium	Assessment	Scale	(DAS),	Delirium	
Index	 (DI),	 Delirium	 Rating	 Scale	 (DRS),	 Delirium	 Rating	 Scale-
Revised-98	 (The	 DRS-R-98),	 Delirium	 Severity	 Scale	 (DSS),	
Delirium-O-Meter	(DOM)	and	the	Memorial	Delirium	Assessment	
Scale	(MDAS)	[17].

Due	 to	 the	 acute	 and	 often	 fluctuant	 presentation	 of	 its	
symptoms,	diagnosing	delirium	using	only	the	clinical	information	
may	result	in	the	condition	being	missed	[18]. It	is	most	prudent	
to	make	a	diagnosis	of	delirium	by	consensus	or	by	utilizing	an	
experienced	 clinician	who	 screens	 for	 delirium	using	 a	 reliable	
screening	 instrument	 like	 the	 CAM	 and	 has	 access	 to	 reliable	
clinical	information	from	multiple	observation	points.	A	diagnosis	
of	 delirium	 can	 be	 confirmed	by	 using	 standardized	 diagnostic	
criteria	 like	 the	 Diagnostic	 and	 Statistical	 Manual	 of	 Mental	
Disorders	5	(DSM	5)	[1]. 

Prevention
It	 has	 been	 noted	 in	 the	 literature	 that	 more	 than	 one-third	
of	 the	 cases	 of	 delirium	 may	 be	 preventable	 [3]. Both	 non-
pharmacological	 and	 pharmacological	 interventions	 have	
shown	benefit	in	the	prevention	of	delirium	in	the	elderly	[19].	
In	 this	 section,	we	 only	 included	 studies	 on	 the	 prevention	 of	
delirium	 that	 were	 specifically	 conducted	 in	 older	 individuals	
and	were	either	pivotal	trial,	randomized	controlled	trials	(RCTs),	
systematic	reviews	or	meta-analyses.	

Non-pharmacological 
In	a	landmark	study,	Inouye	et	al	compared	the	efficacy	of	multi-
component targeted	 risk	 factor	 intervention	 (MTI)	 strategy	
versus	 usual	 care	 (UC)	 in	 individuals	 who	 were	 70	 years	 or	
older	 in	 age	 [20]. The	 individuals	 in	 the	MTI	 group	 received	 a	
standardized	 protocol	 for	 the	 management	 of	 six	 major	 risk	
factors	for	delirium	including	cognitive	deficits,	sleep	impairment,	
ambulatory	 difficulties,	 visual	 deficits,	 hearing	 problems	 and	
dehydration.	Usual	care	involved	standard	hospital	services	that	
were	 provided	 by	 physicians,	 nurses	 and	 the	 support	 staff	 on	
the	medical	 units.	 Individuals	 in	 the	MTI	 group	were	 found	 to	
have	 lower	 incidence	of	delirium,	odds	 ratio	 (OR)	of	0.60,	95%	
confidence	interval	(CI),	0.39	to	0.92,	less	total	number	of	days	
with	delirium	 (105	vs.	 161,	P=0.02)	 and	 lower	 total	number	of	
episodes	of	delirium	(62	vs.	90,	P=0.03)	when	compared	to	the	
UC	group.	However,	the	severity	of	delirium	and	the	recurrence	
rates	were	not	 significantly	 different	between	 the	 two	groups.	
Furthermore,	there	were	short-term	and	long-term	cost	savings	
of	$831	per	hospitalization	and	approximately	$10,000	per	year	
in	the	intervention	group	when	compared	to	the	UC	group	[21,	
22].

In	an	RCT	of	individuals	≥	65	years	in	age	who	had	surgical	repair	
for	 hip	 fracture,	 the	 investigators	 found	 that	 the	 incidence	 of	
delirium	 in	 the	group	 receiving	proactive	geriatric	 consultation	
(PGC)	was	32%	when	compared	to	50%	in	the	UC	group,	a	relative	
risk	(RR)	of	0.64,	95%	CI,	0.37	to	0.98	[23].	The	proactive	geriatric	
consultation	also	prevented	one	 case	of	delirium	 for	every	5.6	
patients	evaluated.	

In	 a	 trial	 by	 Caplan	 et	 al,	 older	 adults	 who	 were	 referred	 for	
geriatric	rehabilitation	were	randomized	to	two	groups	[24]. One	
group	 received	 home	 rehabilitation	 whereas	 the	 other	 group	
received	 rehabilitation	 at	 a	 hospital	 ward.	 The	 investigators	
found	that	the	group	receiving	rehabilitation	at	home	had	lower	
odds	of	developing	delirium	during	rehabilitation,	OR,	0.17,	95%	
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CI,	 0.03	 to	 0.65;	 shorter	 duration	 of	 rehabilitation,	 15.97	 days	
vs.	23.09	day,	P=0.0164	and	used	 less	hospital	bed	days,	20.31	
versus	40.09,	P	≤	0.0001	when	compared	to	the	hospital	group.	
Additionally,	patient	satisfaction	was	greater	in	the	home	group	
when	compared	to	the	hospital	group,	P=0.0057.

In	 a	 systematic	 review	 by	 Milisen	 et	 al	 that	 included	 data	
from	 three	 controlled	 studies	 and	 one	 a	 before-after	 study,	 the	
investigators	found	that	prevention	strategies	reduced	the	incidence	
of	delirium	 in	both	 surgical	 and	medical	patients	 [25]. In	addition	
these	strategies	reduced	the	duration	and	severity	of	delirium	and	
improved	functional	status.	The	investigators	concluded	that	non-
pharmacological	interventions	to	prevent	delirium	are	effective	and	
should	be	implemented	via	the	synergistic	cooperation	between	the	
various	healthcare	disciplines.

In	a	meta-analysis	evaluating	the	effectiveness	of	 interventions	
for	 the	prevention	of	delirium	 in	older	 individuals	 in	 long	 term	
care	 (LTC),	 the	 investigators	 found	 only	 one	 RCT	 that	met	 the	
inclusion	 criteria	 [26].	 In	 this	 study,	 a	 computerized	 system	
was	used	to	identify	medications	that	may	contribute	to	risk	of	
delirium.	This	identification	triggered	a	pharmacist-led	medication	
review	 following	 which	 these	 medications	 were	 discontinued.	
The	discontinuation	of	potentially	harmful	medications	led	to	a	
reduction	in	incidence	of	delirium,	hazard	ratio	(HR),	0.42,	95%	
CI,	0.34	to	0.51.

In	a	meta-analysis	that	included	data	from	seven	studies	found	
that	 multicomponent	 interventions	 reduce	 the	 incidence	 of	
delirium,	RR,	0.73,	95%	CI,	0.63	to	0.85,	P<0.001	in	older	adults	
[27]. Additionally,	 the	 investigators	 found	that	multicomponent	
interventions	 reduced	 the	 duration	 of	 delirium,	 the	 length	 of	
hospital	stay	and	mortality	rates	although	these	effects	did	not	
reach	statistical	significance.

The	data	from	these	six	studies	indicate	that	non-pharmacological	
management	strategies	appear	to	reduce	the	incidence,	duration	
and	severity	of	delirium	in	older	adults.	These	strategies	appear	
to	 be	 well	 tolerated	 in	 older	 adults.	 Possible	 mechanisms	 for	
efficacy	 include	 the	 early	 identification	 and	 management	 risk	
factors	 for	 delirium	 and	 early	 rehabilitation	 of	 individuals	
resulting	in	favorable	outcomes	[20-27]	(Table 1).

Pharmacological 
Antipsychotics

A	meta-analysis	 that	 obtained	 data	 from	 five	 trials	 found	 that	
prophylaxis	with	antipsychotics	reduces	the	incidence	of	delirium	
in	older	 individuals	receiving	surgical	procedures	by	about	50%	
when	compared	to	placebo,	RR,	0.51,	95%	CI,	0.33	to	0.79,	P<0.01	
[28]. Data	from	four	of	the	five	studies	indicated	that	prophylaxis	
with	 antipsychotic	 medications	 resulted	 in	 a	 reduction	 in	 the	
incidence	 of	 delirium;	 number	 needed	 to	 treat	 (NNT),	 4.00	 to	
12.6.	 Information	 from	 this	 study	 suggests	 that	 the	 short-term	
use	of	antipsychotic	medications	to	prevent	delirium	appears	to	
be	safe	with	none	of	the	studies	reporting	any	serious	adverse	
effect.	

In	a	meta-analysis	by	Fok	et	al	the	investigators	included	a	total	of	
6	RCTs	that	evaluated	the	efficacy	of	antipsychotic	medications	in	

the	prevention	of	delirium	in	older	adults.	These	studies	recruited	
a	 total	of	1710	subjects	with	a	mean	age	ranging	 from	60.7	 to	
86.4	years	[29].	 The	investigators	found	that	the	weighted	odds	
of	 individuals	who	were	treated	with	antipsychotics	developing	
delirium	 were	 0.44	 when	 compared	 to	 the	 individuals	 who	
were	 treated	with	 placebo	with	 a	 NNT	 of	 7.	 The	 investigators	
calculated	the	break-even	point	for	baseline	delirium	risk	below	
which	 treatment	 with	 antipsychotic	 medications	 can	 become	
potentially	harmful	as	being	18%	delirium	risk.	One	of	 the	 two	
studies	that	evaluated	delirium	severity	and	duration	 indicated	
that	treatment	with	haloperidol	did	not	reduce	the	incidence	of	
postoperative	delirium	but	reduced	the	severity	and	duration	of	
delirium.	Five	of	the	six	studies	were	also	included	in	the	meta-
analysis	by	Teslyar	et	al.	[28].	

Available	 data	 from	 these	 two	 meta-analyses	 indicates	 that	
antipsychotics	may	 be	 beneficial	 in	 the	 prevention	 of	 delirium	
in	 the	 elderly	 especially	 among	 post-operative	 cases.	 These	
medications	 also	 appear	 to	 be	 well	 tolerated	 in	 older	 adults.	
Possible	mechanisms	by	which	antipsychotic	medications	prevent	
delirium	 are	 a	 modulation	 of	 dopaminergic	 and	 serotonergic	
activity	 [28,	 29].	 In	 addition,	 their	 use	 may	 reduce	 agitation/
aggression	in	these	individuals	whereby	decreasing	the	need	for	
physical	restraints	and	additional	pharmacological	management	
strategies.

Cholinesterase inhibitors
No	meta-analysis	evaluating	the	use	of	cholinesterase	inhibitors	
for	the	prevention	of	delirium	in	the	elderly	were	noted	 in	our	
review	 of	 the	 literature.	 However,	 we	 found	 five	 RCTs	 that	
evaluated	 the	 effectiveness	 of	 cholinesterase	 inhibitors	 in	 the	
prevention	of	delirium	in	older	adults.	The	studies	are	arranged	
in	this	section	in	ascending	order	of	the	year	of	publication.

In	 a	 double-blind,	 placebo-controlled	 trial	 eighty	 individuals	
(mean	age,	67.2	years)	were	randomized	to	receive	donepezil	or	
placebo	 for	 14	 days	 prior	 to	 surgery	 and	 14	 days	 post-surgery	
[30]. The	investigators	found	that	18.8%	of	subjects	met	the	DSM-
IV	 criteria	 for	 delirium	 on	 at	 least	 1	 postoperative	 day.	 There	
were	 no	 significant	 differences	 noted	 between	 the	 donepezil	
and	 placebo	 groups	 on	 the	 incidence	 of	 delirium,	 P=0.69.	
Subsyndromal	delirium	was	identified	on	at	least	1	postoperative	
day	for	68.8%	of	subjects	and	when	it	occurred,	it	lasted	for	≤	2	
days.	There	was	no	difference	between	the	two	groups	for	the	
incidence	of	subsyndromal	delirium,	P=0.57.	Additionally,	there	
was	no	difference	noted	 in	 the	 rates	of	 discontinuation	of	 the	
study	medication	between	the	groups	where	approximately	one-
fourth	of	individuals	in	each	group	stopped	the	study	medication	
after	randomization.	

In	 a	 double	 blind,	 placebo	 controlled	 and	 parallel	 group	 trial,	
thirty-three	 individuals	 with	 a	 mean	 age	 of	 67	 years	 were	
randomized	 to	 receive	 either	 donepezil	 5	 mg	 or	 placebo	
immediately	following	elective	total	hip	replacement	surgery	and	
every	 24	 hours	 for	 a	 further	 three	 days	 [31]. The	 investigators	
found	that	the	incidence	of	delirium	was	9.5%	in	the	donepezil	
group	when	compared	 to	35.7%	 in	 the	placebo	group,	 relative	
risk	(RR),	0.29,	95%	CI,	0.06	to	1.30.	Donepezil	was	well	tolerated	
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Name of study Type of study Comparators Type of setting Outcomes

Inoyue,	1999	[20] Prospective	study MTI	versus	Usual-care Medical

Individuals	in	the	MTI	group	had	lower	incidence	of	
delirium	and	the	cost	of	care	was	less.
No	difference	between	the	groups	on	severity	and	
recurrence	rates	for	delirium

Marcantonio	et	al,	2001	
[23] RCT PGC	versus	UC Surgical

The	severity	of	delirium	was	less	in	the	PGC	group	
compared	to	the	UC	group
No	difference	between	the	two	groups	on	the	length	
of	stay.

Caplan	et	al,	2006	[24] RCT Home	Rehabilitation	versus	
Hospital	Rehabilitation Medical/Surgical Lower	incidence	of	delirium	and	greater	satisfaction	

in	the	home	rehabilitation	group.

Milisen	et	al,	2005	[25] Systematic	review Prevention	groups	versus	
control	group Medical/Surgical Reduced	incidence	of	delirium	in	the	prevention	

groups.

Clegg	et	al,	2014	[26] Meta-analysis Interventions	to	prevent	
delirium	LTC LTC Computerized	system	reduced	the	incidence	of	

delirium

Martinez	et	al,	2014	[27] Meta-analysis MTI	versus	other	
interventions Medical/Surgical MTI	reduces	the	incidence	and	duration	of	delirium	

along	with	reducing	the	length	of	hospital	stay

Table 1. Summary	of	non-pharmacological	studies	for	the	prevention	of	delirium	in	the	elderly.

in	 this	 study	 with	 no	 statistically	 significant	 differences	 in	 the	
rates	of	adverse	effects	between	the	two	groups.	

In	 a	 double-blind,	 randomized,	 placebo-controlled	 trial,	
one	 hundred	 twenty	 individuals	 ≥	 65	 years	 in	 age	 who	 were	
undergoing	elective	cardiac	surgery	were	randomized	to	receive	
either	3	doses	of	1.5	mg	of	oral	rivastigmine	per	day	or	placebo	
starting	the	evening	prior	to	surgery	and	to	continue	treatments	
until	 the	 evening	 of	 the	 sixth	 postoperative	 day	 [32]. The	
investigators	found	that	the	incidence	of	delirium	was	32%	in	the	
rivastigmine	group	when	compared	to	30%	in	the	placebo	group,	
P=0.8.	The	investigators	found	no	treatment	effect	on	the	time	
course	 on	 the	 Mini-Mental	 State	 Examination	 scores	 (P=0.40)	
and	on	the	clock	drawing	test	(CDT,	P=0.80).	Additionally,	side-
effects	were	greater	in	the	rivastigmine	groups	when	compared	
to	the	placebo	group	but	were	not	statistical	significant.

Marcantonio	 et	 al	 completed	 a	 double-masked	 placebo-
controlled	 trial	 where	 they	 included	 sixteen	 individuals	 ≥	 70	
years	 in	 age	who	 had	 hip	 fracture	 [33].	 The	 participants	were	
randomized	 to	 receive	either	donepezil	5	mg	a	day	or	placebo	
within	 24	 hours	 of	 surgery,	 preoperatively	 or	 postoperatively.	
The	 investigators	 continued	 the	 treatment	 for	 30	days	or	until	
side	 effects	 or	 the	 clinical	 situation	 required	 termination	 from	
the	 study	 protocol.	 All	 participants	 were	 reassessed	 on	 each	
postoperative	hospital	 day	 and	 then	at	 2,	 4	 and	6	weeks	after	
their	enrollment	 in	 the	study.	The	 investigators	 found	 that	 the	
incidence	 of	 delirium	was	 no	 different	 between	 the	 donepezil	
and	the	placebo	groups	during	the	hospital	stay	or	at	weeks	2,	4	
and	6	of	follow-up.	They	also	found	that	donepezil	was	less	well	
tolerated	than	placebo	in	terms	of	total	number	of	side	effects	
(P=0.04),	insomnia	(P=0.04)	and	diarrhea	(P=0.06).

In	an	RCT,	individuals	who	were	≥	65	years	in	age	and	awaiting	
elective	surgery	were	randomized	to	receive	either	rivastigmine	
5-cm2	 transdermal	 patch	 or	 a	 placebo	 patch	 [34].	 A	 total	
of	 twenty-eight	 individuals	 completed	 the	 study:	 11	 in	 the	
rivastigmine	group	and	17	 in	 the	placebo	group.	There	was	no	
difference	noted	 in	 the	 incidence	of	delirium	between	the	two	
groups,	 P=0.78.	 The	 study	 was	 stopped	 prematurely	 due	 to	 a	

warning	 letter	 by	 the	 manufacturer	 of	 rivastigmine	 indicating	
the	possibility	of	increased	mortality	with	the	oral	administration	
of	 the	 drug	 in	 critically	 ill	 patients.	 Cognitive	 functioning	 as	
evaluated	 by	 the	MMSE	 scores	was	 higher	 in	 the	 rivastigmine	
group	when	 compared	 to	 the	 placebo	 group	 on	 postoperative	
days	one	and	two.

A	summary	of	five	RCTs	of	cholinesterase	inhibitors	indicates	that	
in	 four	of	 the	studies,	 the	 investigators	did	not	find	benefit	for	
the	active	drug	when	 compared	 to	placebo	 for	 the	prevention	
of	delirium.	The	study	by	Sampson	et	al	showed	a	trend	towards	
benefit	for	the	donepezil	group	when	compared	to	the	placebo	
group	on	the	incidence	of	delirium	and	the	length	of	hospital	stay	
but	both	outcomes	did	not	attain	statistical	significance	[31].

Melatonin and melatonin agonist
Chakraborti	 et	 al	 in	 their	 systematic	 review	 concluded	 that	
melatonin	use	may	prevent	the	onset	of	delirium	in	older	adults	
[35].	Additionally	the	investigators	also	found	that	ramelteon-	a	
melatonin	agonist	was	found	to	reduce	the	incidence	of	delirium	
in	 one	 study	 [35].	 They	 also	 found	 that	 that	 both	 melatonin	
and	 ramelteon	 were	 well	 tolerated	 in	 these	 studies.	 Both	
melatonin	and	ramelteon	assist	in	resetting	the	circadian	rhythm	
disturbance	thereby	preventing	the	development	of	delirium	in	
vulnerable	older	adults	[35].		

Additional study
In	a	structured-analysis	of	prevention	strategies	 for	delirium	 in	
the	 elderly,	 the	 investigators	 found	 a	 total	 of	 sixteen-relevant	
studies	 of	 which	 ten	 were	 RCTs	 [36].	 The	 investigators	 found	
no	difference	in	the	effectiveness	between	the	pharmacological	
interventions	versus	multi-component	interventions	versus	one-
component	interventions:	OR,	0.58,	95%	CI,	0.39	to	0.87	versus	
OR,	0.59,	95%	CI,	0.38	to	0.92	versus	OR,	1.05,	95%	CI,	0.09	to	
11.57	 in	 the	prevention	of	delirium.	The	 interventions	were	as	
effective	 in	 non-surgical	 cases	 as	 in	 surgical	 cases,	 OR,	 0.59,	
95%	CI,	0.40	to	0.89	versus	OR,	0.65,	95%	CI,	0.41	to	1.04.	The	
investigators	 found	 that	 the	 interventions	were	more	effective	
in	studies	with	a	high	incidence	of	delirium	in	the	control	group	
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(>30%)	than	with	a	 low	incidence	of	delirium	(<30%),	OR,	0.34,	
95%	CI,	0.16	to	0.71	versus	OR,	0.76,	95%	CI,	0.60	to	0.97.

A	 summary	 of	 available	 evidence	 indicates	 that	 non-
pharmacological	 and	 pharmacological	 strategies	 to	 prevent	
delirium	have	shown	benefit	in	older	individuals.	These	strategies	
appear	 to	 be	 well	 tolerated	 by	 the	 older	 adults.	 Additionally,	
proactive	 geriatric	 consultation	 and	 home	 rehabilitation	 show	
benefit	in	preventing	delirium	in	older	adults.	Furthermore,	these	
interventions	may	reduce	the	duration	of	delirium	and	the	length	
of	hospital	stay	(Table 2).

Treatments
The	first-line	of	management	for	older	adults	with	delirium	are	
non-pharmacological	strategies	[3,	15].	Common	strategies	that	
have	shown	benefit	include	the	making	eye	contact	and	the	use	of	
clear	verbal	instructions	when	communicating	with	the	individuals	
with	 delirium.	 Additionally,	 frequent	 reorientation	 and	 touch	
decreases	 confusion	 and	 anxiety	 in	 the	 individuals	 [3].	 Visual	
and	hearing	loss	should	be	minimized	by	use	of	assistive	devices. 

Care	should	be	provided	in	a	non-stimulating	environment	which	
is	quiet	and	has	adequate	but	soft	lighting	[18].	In	addition,	the	

room	and	staff	changes	should	be	minimized.	The	use	of	physical	
restraints	for	behavioral	symptoms	should	be	limited	[6].	Similar	
to	 the	 prevention	 section,	we	 only	 included	 data	 from	 studies	
that	were	 specifically	 conducted	 in	 older	 individuals	 and	were	
either	pivotal	trials,	RCTs,	systematic	reviews	or	meta-analyses.

Non-pharmacological 
A	 review	 of	 literature	 found	 three	 RCTs	 and	 one	 systematic	
review	that	 included	data	 from	these	three	RCT	evaluating	the	
efficacy	of	non-pharmacological	interventions	for	the	treatment	
of	delirium	in	the	elderly.	

In	an	RCT,	Cole	et	al	found	that	geriatric	psychiatry	consultation	
(GPC)	 was	 superior	 to	 usual	 care	 in	 reducing	 the	 severity	 of	
delirium	 over	 an	 eight	 week	 period	 [37]. Additionally,	 more	
individuals	 in	 the	 control	 than	 in	 the	 treatment	 group	 cases	
were	discharged	after	4	and	8	weeks	and	the	number	of	cases	
discharged	 home	were	 twice	 as	many	 in	 the	 treatment	 group	
when	compared	to	the	control	group.

In	 a	 follow-up	 RCT,	 Cole	 et	 al	 found	 that	 consultation	 by	 a	
geriatrician	 or	 a	 psychiatrist	 and	 follow-up	 by	 a	 liaison	 nurse	
was	 superior	 to	 usual	 care	 in	 improving	 the	 level	 of	 confusion	

Name of study Type of study Comparators Type of setting Outcomes Tolerability
1. Antipsychotics

Teslyar	et	al	2013	[28] Meta-analysis Antipsychotics	
versus	placebo Surgical	

Reduced	incidence	of	
delirium	in	drug	treated	

individuals

Active	drugs	were	well	tolerated	
in	the	studies.

Fok	et	al	[29] Meta-analysis Antipsychotics	
versus	placebo Surgical	

Reduced	incidence,	severity	
and	duration	of	delirium	in	
drug	treated	individuals

Active	drugs	were	well	tolerated	
in	the	studies.

2. Cholinesterase inhibitors

Liptzin	et	al,	2005	[30] RCT Donepezil	versus	
placebo Surgical	

Incidence	of	delirium	was	no	
different	between	the	two	

groups

Donepezil	was	well	tolerated	in	
this	study.

Sampson	et	al,	2007	[31] RCT Donepezil	versus	
placebo Surgical

Incidence	of	delirium	was	
less	in	the	donepezil	group	
when	compared	to	the	

placebo	group

Donepezil	was	well	tolerated	in	
this	study.

Gamberini	et	al,	2009	[32] RCT Rivastigmine	versus	
placebo Surgical	

Incidence	of	delirium	was	no	
different	between	the	two	

groups

Rivastigmine	was	well	tolerated	
in	this	study.

Marcantonio		et	al,	2011	
[33] RCT Donepezil	versus	

placebo Surgical
Incidence	of	delirium	was	no	
different	between	the	two	

groups

Total	number	of	side	effects,	
insomnia	and	diarrhea	were	
greater	in	the	donepezil	group	
when	compared	to	the	placebo	

group.

Zaslavsky	et	al,	2012	[34] RCT Rivastigmine	versus	
placebo Surgical	

Incidence	of	delirium	was	no	
different	between	the	two	

groups

Unclear,	as	the	study	was	
stopped	prematurely.

3. Melatonin and melatonin agonist

Chakraborti	et	al,	2014	[35] Systematic	
review

Melatonin	and	
melatonin	agonist	
versus	placebo

1	surgical-
melatonin
1medical-
melatonin
1	medical	
–melatonin	
agonist	

Incidence	of	delirium	was	
less	in	the	melatonin	and	
melatonin	agonist	groups	
when	compared	to	the	

placebo	groups

Melatonin	and	melatonin	agonist	
were	well	tolerated	compared	to	

placebo

Table 2. Summary	of	pharmacological	studies	for	the	prevention	of	delirium	in	the	elderly.
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in	 individuals	 with	 delirium	 [38]. In	 addition,	 individuals	 in	 the	
treatment	group	had	greater	improvements	in	behavioral	symptoms	
when	compared	to	 the	control	group.	However,	 the	 investigators	
did	not	find	any	difference	between	the	treatment	and	the	control	
groups	in	the	use	of	restraints,	the	length	of	hospital	stay,	discharge	
to	a	supervised	care	setting	and	mortality	rates.

In	a	longitudinal	prospective	study	to	evaluate	the	benefits	of	a	
nurse-led	 interdisciplinary	 intervention	program	for	delirium	 in	
individuals	with	 hip-fracture,	 the	 investigators	 found	 a	 shorter	
duration	 of	 delirium	 (P=0.03)	 and	 a	 decrease	 in	 severity	 of	
delirium	 (P=0.0049)	 in	 the	 intervention	 group	when	 compared	
to	 the	 control	 group	 [39]. Also,	 there	 was	 higher	 cognitive	
functioning	 and	 a	 trend	 toward	 decrease	 in	 length	 of	 stay	
postoperatively	 among	 delirious	 patients	 in	 the	 intervention	
group	when	compared	to	the	control	group.	However,	there	was	
no	 benefit	 for	 the	 interventions	 on	 the	 incidence	 of	 delirium,	
activities	of	daily	living	(ADL)	rehabilitation	or	the	risk	of	mortality	
when	compared	to	the	control	group.

In	 the	 trial	 by	Marcantonio	 et	 al	where	 individuals	 ≥	 65	 years	
in	age	who	had	surgical	 repair	 for	hip	 fracture,	 received	either	
proactive	 geriatrics	 consultation	 (PGC)	 or	 usual	 care	 (UC),	 the	
investigators	 found	 that	 the	 percentage	 of	 cases	 of	 severe	
delirium	 was	 greater	 in	 the	 UC	 group	 when	 compared	 to	 the	
PGC	group,	29%	vs.	12%,	RR	of	0.40,	95%	CI,	0.18	to	0.89	[40].	
A	 subgroup	 analysis	 indicated	 that	 the	 consultation	 was	most	
effective	 in	reducing	delirium	 in	 individuals	without	preexisting	
dementia	or	functional	impairments.	

In	a	trial	by	Cole	et	al,	the	investigators	randomized	older	adults	
with	delirium	admitted	to	general	medical	units	to	an	intervention	
group	where	they	received	follow-up	by	a	geriatric	specialist	and	
an	 intervention	 nurse	 who	 was	 involved	 in	 liaison	 work	 with	
the	consulting	team,	physicians,	nurses	and	the	patients	family	
or	 to	 care	 as	 usual	 group	 [41].	No	 significant	 differences	were	
noted	between	the	two	groups	on	the	following	outcomes:	time	
to	symptom	improvement,	the	rate	of	improvement	of	delirium	

severity,	functional	outcomes,	length	of	hospital	stay,	the	rate	of	
discharge,	living	arrangements	after	discharge	from	hospital	and	
survival	rate	within	8	weeks	after	enrolment	in	the	study.

In	a	systematic	review	by	Milisen	et	al,	the	investigators	included	
data	from	three	randomized	controlled	trials	(mentioned	earlier)	
for	 the	 treatment	of	delirium	 [25]. Based	on	 the	 review	of	 the	
data,	the	investigators	concluded	that	strategies	to	treat	delirium	
were	ineffective	in	older	adults	admitted	to	medical	services.	But	
in	older	individuals	admitted	for	surgery,	treatments	reduced	the	
duration	and	severity	of	the	delirium	episode.	However,	none	of	
intervention	strategies	produced	beneficial	effects	on	the	length	
of	hospital	 stay	or	mortality	 rates.	The	 investigators	concluded	
that	non-pharmacological	 interventions	to	prevent	delirium	are	
more	 effective	 than	 treatments	 and	 should	 be	 implemented	
via	the	synergistic	cooperation	between	the	various	healthcare	
disciplines.

The	 data	 from	 these	 four	 studies	 indicate	 that	 non-
pharmacological	management	 strategies	 appear	 to	 reduce	 the	
severity	and	duration	of	delirium	in	older	adults.	They	appear	to	
be	well	tolerated	in	older	adults.	Possible	mechanisms	for	efficacy	
include	the	early	identification	and	management	risk	factors	for	
delirium	and	early	rehabilitation	of	individuals	resulting	in	these	
favorable	outcomes	(Table 3).

Pharmacological
The	use	of	pharmacotherapy	in	individuals	with	delirium	targets	
the	 treatment	 of	 its	 underlying	 causes	 [1].	 Pharmacotherapy	
may	 also	 be	 used	 in	 cases	 where	 the	 non-pharmacological	
interventions	have	failed	[3]. Medications	are	usually	prescribed	
when	 individuals	 with	 delirium	 exhibit	 agitation,	 aggression,	
paranoia	and	hallucinations	that	place	them	and	their	caregivers	
at	risk	of	imminent	harm	[3]. We	have	only	used	data	from	RCTs,	
systematic	reviews	and	meta-analysis	to	evaluate	the	efficacy	of	
pharmacotherapy	for	the	treatment	of	delirium	in	the	elderly. 

Name of study Type of study Comparators Type of setting Outcomes
Cole	et	al,	1991	[37] RCT GPC	versus	UC Medical/Surgical Severity	of	delirium	in	the	GPC	was	less	than	in	the	UC	group.

Cole	et	al,	1994	[38] RCT
Consultation	
versus	regular	
medical	care

Medical	

Less	confusion	and	behavioral	symptoms	in	the	consultation	group	when	
compare	to	the	regular	medical	care	group.

No	difference	between	the	two	groups	on	the	use	of	restraints	and	
length	of	hospital	stay.

Milisen	et	al,	2001	
[39] Prospective	

Nurse	led	
interdisciplinary	

intervention	versus	
control	group

Surgical	
Shorter	duration	of	delirium,	reduced	severity	of	delirium,	better	

cognitive	functioning	and	shorter	length	of	hospital	stay	in	the	treatment	
group	when	compared	to	the	control	group.

Marcantonio	et	al,	
2001	[40] RCT PGC	versus	UC Surgical

The	severity	of	delirium	was	less	in	the	PGC	group	compared	to	the	UC	
group.

No	difference	between	the	two	groups	on	the	length	of	stay.

Cole	et	al,	2002	[41] RCT Specialty	care	
versus	UC Medical	 No	difference	between	the	two	groups	on	severity	of	delirium,	

functionality	and	length	of	hospital	stay	between	the	two	groups.

Milisen	et	al,	2005	
[25]

Systematic	
review

Treatment	groups	
versus	control	

group
Medical/Surgical

Treatment	strategies	for	delirium	in	medical	services		are	ineffective
In	surgical	settings,	treatment	strategies	reduce	the	duration	and	

severity	of	delirium	but	have	no	effect	on	the	length	of	hospital	stay	or	
mortality	rates.

Table 3. Summary	of	non-pharmacological	studies	for	the	treatment	of	delirium	in	the	elderly.
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Antipsychotics
A	 review	 of	 the	 literature	 indicated	 that	 there	 are	 four	 RCTs	
evaluating	 the	effectiveness	of	 antipsychotics	 in	 the	 treatment	
of	 delirium	 in	 older	 adults.	 Additionally,	 we	 found	 one	 meta-
analysis	and	one	systematic	review	on	the	use	of	antipsychotics	
to	treat	delirium	in	older	individuals.	

In	a	double	blind	trial,	twenty-four	individuals	with	delirium	and	
a	mean	 age	 of	 66	 years	 were	 randomly	 assigned	 to	 receive	 a	
flexible	dose	regimen	of	haloperidol	or	risperidone	for	seven	days	
[42]. At	the	end	of	the	study,	the	mean	doses	of	haloperidol	and	
risperidone	were	1.71	mg	a	day	and	1.02	mg	a	day	respectively.	
The	 severity	 of	 delirium	 (MDAS	 scores)	 were	 significantly	
reduced	 in	 both	 groups	 by	 the	 end	 of	 the	 study,	 P<0.05	 but	
there	 were	 no	 significant	 differences	 noted	 between	 the	 two	
groups,	 P=0.51.	 Additionally,	 the	 group-by-time	 effect	was	 not	
significant,	P=0.14.	Furthermore,	no	significant	differences	in	the	
frequency	of	 response	to	 the	drugs	 in	either	group	was	noted,	
P=0.11.	Haloperidol	was	well	tolerated	in	the	study	with	none	of	
the	subjects	presenting	any	clinically	significant	adverse	effects.

In	 a	 randomized,	 placebo	 controlled	 trial	 one	 hundred	 and	
seventy	 five	 individuals	with	 an	 average	 age	 of	 74	 years	were	
randomized	 to	 receive	 olanzapine	 (1.25	mg	 to	 2.0	mg	 a	 day),	
haloperidol	(2.5	mg	to	10.0	mg	a	day)	or	placebo	for	seven	days	
[43].	A	decrease	in	delirium	severity	(DRS	scores)	by	7th	day	was	
noted	 in	all	 three	groups	at	 the	end	of	 the	 study	period	when	
compared	 to	 baseline,	 P<0.01.	 Additionally,	 the	 DRS	 scores	 in	
the	olanzapine	and	haloperidol	groups	were	reduced	by	72.2%	
and	70.4%	respectively	when	compared	to	24.7%	in	the	placebo	
group,	P<0.05	&	P<0.01	 respectively	by	Day	7.	 The	DRS	 scores	
reduced	 significantly	 after	 2.78	 ±	 1.85	 days	 of	 treatment	 in	
the	 olanzapine	 group	 when	 compared	 to	 3.40	 ±	 1.62	 days	 of	
treatment	in	the	haloperidol	group	and	5.18	±	1.54	days	in	the	
placebo	group,	P<0.001	&	P<0.01	respectively.	The	investigators	
found	 that	 18.9%	 of	 the	 individuals	 in	 the	 olanzapine	 group	
had	 drowsiness	 when	 compared	 to	 22.2%	 in	 the	 haloperidol	
group,	P>0.05.	Additionally,	dry	mouth	was	noted	in	2.7%	of	the	
individuals	 in	 the	 olanzapine	 group	 when	 compared	 to	 16.7%	
in	 the	 haloperidol	 group,	 P<0.01.	 Dystonia	 was	 noted	 in	 2.7%	
of	 the	 individuals	 in	 the	 olanzapine	 group	 when	 compared	 to	
31.9%	of	the	individuals	in	the	haloperidol	group,	P<0.01.	A	total	
of	one	individual	dropped	out	from	the	olanzapine	group	when	
compared	to	3	individuals	in	the	haloperidol	group,	P>0.05.	

In	 a	 randomized,	 double-blind,	 placebo-controlled	 trial	 430	
individuals	 ≥	 70	 years	 in	 age	 and	 awaiting	 hip-surgery	 were	
randomized	 to	 receive	 haloperidol	 1.5	 mg	 a	 day	 or	 placebo	
preoperatively	 (at	 admission)	 and	 continued	 for	 up	 to	 3	 days	
postoperativel	 [44]. The	 investigators	 noted	 that	 the	 overall	
incidence	 of	 postoperative	 delirium	 in	 the	 study	 to	 be	 15.8%.	
They	also	found	that	postoperative	delirium	occurred	in	15.1%	of	
the	individuals	in	the	haloperidol	group	when	compared	to	16.5%	
of	 the	 individuals	 in	 the	placebo	group,	 relative	risk	 (RR),	0.91,	
95%	CI,	0.6	to	1.3.	Additionally,	they	investigators	found	that	the	
severity	of	delirium	 in	 the	haloperidol	group	to	be	 less	 than	 in	
the	 placebo	 group,	 P<0.001.	 The	 duration	 of	 delirium	was	 5.4	

days	 in	 the	 haloperidol	 group	when	 compared	 to	 11.8	 days	 in	
the	placebo	group,	P<0.001.	Furthermore,	the	mean	number	of	
days	in	the	hospital	for	individuals	in	the	haloperidol	group	was	
17.1	±	11.1	when	compared	to	22.6	±	16.7	for	the	placebo	group,	
P<0.001.	 The	 investigators	 did	 not	 identify	 any	 medication-
related	 side	effects	during	 the	 study	period	 including	 akathisia	
or	sedation.	This	 study	had	been	 included	 in	 the	meta-analysis	
by	Teslyar	et	al	[28] as	it	involved	a	component	of	prevention	of	
delirium	in	addition	to	its	treatment.

Maneeton	 et	 al	 completed	 a	 double-blind	 trial	 in	 fifty-two	
individuals	 subjects	 (35	 males	 and	 17	 females)	 who	 were	
randomized	to	receive	25	mg	to	100	mg	a	day	of	quetiapine	(n=24)	
or	0.5	mg	to	2.0	mg	a	day	of	haloperidol	(n=28)	for	a	total	of	seven	
days	[45]. The	investigators	found	that	during	the	study	period,	
delirium	severity	scores	were	not	significantly	different	between	
the	quetiapine	or	haloperidol	groups	(P=0.59).	Additionally,	they	
did	 not	 find	 any	 significant	 difference	 between	 the	 response	
(P=0.97)	 or	 remission	 rates	 (P=0.96)	 between	 the	 groups.	 The	
times	to	first	response	of	delirium	was	not	significantly	different	
between	groups,	P=0.61.	The	mean	time	to	remission	was	also	
not	significantly	different	between	the	two	groups	P=0.14.	The	
time	to	first	remission	of	delirium	was	not	significantly	different	
between	two	groups,	P=0.68.	The	total	sleep	time	(P=0.74)	and	
the	 scores	 on	 the	 Modified	 (nine-item)	 Simpson–Angus	 scale	
(assessing	 extrapyramidal	 symptoms)	 (P=0.51)	 were	 also	 not	
significantly	different	between	groups.	

In	the	meta-analysis	by	Lonergan	et	al,	the	investigators	compared	
the	 efficacy	 and	 adverse	 effects	 of	 haloperidol	 to	 risperidone,	
olanzapine,	quetiapine	and	placebo	in	the	treatment	of	delirium	
[46]. They	included	data	from	three	trials	all	of	which	were	done	in	
the	older	adults	[40-42].	They	found	that	the	reduction	in	delirium	
scores	were	not	significantly	different	when	comparing	the	effect	
of	 low	dose	haloperidol	(<3.0	mg	per	day)	with	olanzapine	and	
risperidone,	odds	 ratio,	0.63,	95%	CI,	 1.029-	1.38,	P=0.25.	 Low	
dose	 haloperidol	 did	 not	 have	 a	 higher	 incidence	 of	 adverse	
effects	 when	 compared	 to	 the	 atypical	 antipsychotics.	 High	
dose	haloperidol	(>4.5	mg	per	day)	in	one	study	was	associated	
with	greater	 incidence	of	extrapyramidal	adverse	effects	when	
compared	with	olanzapine.	 In	one	 study,	 low	dose	haloperidol	
decreased	the	severity	and	duration	of	delirium	in	post-operative	
patients,	although	the	incidence	of	delirium	did	not	differ.	There	
were	no	controlled	trials	that	compared	quetiapine	to	haloperidol	
for	the	treatment	of	delirium.

In	a	systematic	review	by	Ozbolt	et	al,	the	investigators	evaluated	
the	efficacy	of	atypical	antipsychotics	for	the	treatment	of	delirium	
in	the	elderly	[47]. The	investigators	found	that	risperidone	and	
olanzapine	were	effective	in	treating	episodes	of	delirium	in	over	
70%	of	the	cases	in	a	dosage	range	of	0.5	to	4	mg	daily	and	2.5	
to	11.6	mg	daily	 respectively.	They	opined	 that	despite	 limited	
number	 of	 studies	 for	 quetiapine,	 this	 medication	 appears	 to	
be	safe	and	effective	for	the	treatment	of	cases	of	delirium	and	
as	 an	 alternative	 to	 other	 atypical	 antipsychotic	 medications.	
Atypical	 antipsychotic	 medications	 were	 also	 better	 tolerated	
than	 haloperidol	 in	 these	 trials.	 The	 investigators	 concluded	
that	 atypical	 antipsychotic	medications	have	 similar	 efficacy	as	
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haloperidol	for	the	treatment	of	delirium	in	the	elderly	and	are	
better	tolerated.

Available	 data	 from	 these	 studies	 indicate	 that	 antipsychotics	
appear	 to	 reduce	 the	 severity	 and	 the	 duration	 of	 delirium	 in	
older	adults.	These	medications	also	appear	to	be	well	tolerated	
in	this	population.	Possible	mechanisms	by	which	antipsychotic	
medications	prevent	delirium	are	a	modulation	of	dopaminergic	
and	serotonergic	activity	[28,	29].	In	addition,	their	use	may	reduce	
agitation/aggression	 in	 these	 individuals	 whereby	 decreasing	
the	need	for	physical	restraints	and	additional	pharmacological	
management	strategies.

Cholinesterase inhibitors
A	 review	 of	 evidence	 indicates	 that	 there	 are	 six	 RCTs	 that	
have	 evaluated	 the	 efficacy	 of	 cholinesterase	 inhibitors	 in	 the	
treatment	 of	 delirium	 in	 older	 adults.	 Four	 of	 the	 studies	 also	
included	prevention	of	delirium	as	an	outcome	measure.	These	
four	studies	have	been	described	earlier	in	this	article.	

In	the	study	by	Liptzin	et	al,	 the	 investigators	 found	that	when	
delirium	was	present	in	the	participants,	it	lasted	only	1	day	and	
there	was	no	difference	between	the	donepezil	and	the	placebo	
treated	 groups,	 P=0.12	 [30]. Also,	 there	 was	 no	 difference	
between	 the	 two	 groups	 for	 the	 duration	 of	 subsyndromal	
delirium,	P=0.28.	There	were	no	difference	between	the	groups	
on	 the	 length	 of	 hospital	 stay,	 P=0.09	 and	 the	 proportion	 of	
individuals	who	were	discharged	from	the	hospital.

In	the	study	by	Sampson	et	al,	the	investigators	found	that	the	
mean	length	of	stay	was	9.9	days	 in	the	donepezil	group	when	
compared	to	12.1	days	in	the	placebo	group,	difference	in	means	
-2.19	days,	95%	CI,	-0.39	to	4.78	[31]. The	severity	of	delirium	as	
measured	on	the	DSI	was	mild	in	both	the	groups.

In	the	study	by	Gamberini	et	al	the	investigators	found	that	there	
was	 no	 significant	 difference	 between	 the	 length	 of	 hospital	
stay	 between	 the	 two	 groups,	 P=0.30	 [32]. Additionally,	 there	
was	no	significant	difference	in	the	number	of	patients	receiving	
haloperidol	P=0.90	or	lorazepam	P=0.60	in	either	groups.

In	 a	 double-blind,	 placebo-controlled	 individuals	 ≥	 65	 years	 in	
age	identified	as	having	delirium	using	the	Confusion	Assessment	
Method	(CAM)	were	randomized	to	receive	oral	rivastigmine	1.5	
mg	once	a	day	and	then	increasing	to	1.5	mg	twice	a	day	after	
seven	days	or	identical	placebo	[48]. The	maximum	length	of	the	
study	period	was	twenty-eight	days.	The	primary	outcome	was	
duration	of	delirium	as	evaluated	by	the	CAM.	Other	measures	
were	the	length	of	hospital	stay	and	the	discharge	destination.	At	
the	end	of	the	study	period	all	the	individuals	in	the	rivastigmine	
did	not	meet	the	criteria	for	delirium	on	the	CAM	whereas	three	
individuals	in	the	placebo	group	met	the	criteria	for	delirium.	The	
investigators	 found	 no	 significant	 difference	 between	 the	 two	
groups	in	the	duration	of	delirium,	P=0.5.	Rivastigmine	was	well	
tolerated	in	the	study	with	none	of	the	individuals	in	the	active	
drug	treatment	group	reporting	any	adverse	events.

Van	Eijk	et	al	 conducted	an	RCT	 in	 individuals	 aged	≥	18	years	
(mean	age,	69	years)	who	were	admitted	to	intensive	care	units	
[49]. The	 participants	 were	 randomized	 to	 receive	 increasing	

doses	of	rivastigmine	or	placebo,	starting	at	1·5	mg	rivastigmine	
twice	daily	and	then	increased	to	6	mg	of	rivastigmine	twice	daily	
from	day	10	onwards	or	placebo	as	an	adjunct	to	usual	care	with	
haloperidol	[47]. The	investigators	found	that	the	mean	duration	
of	 delirium	 was	 not	 different	 between	 the	 two	 groups	 in	 the	
study,	P=0.06.	The	severity	of	delirium	was	 less	 in	 the	placebo	
group	 when	 compared	 to	 the	 rivastigmine	 group,	 P=0·0040.	
The	 length	 of	 stay	 in	 the	 ICU	 was	 less	 in	 the	 placebo	 group	
when	compared	to	the	rivastigmine	group,	P<0·0001.	However,	
the	length	of	stay	 in	the	hospital	was	not	significantly	different	
between	the	two	groups,	P=0.06.	Three	times	more	individuals	
died	 in	 the	 rivastigmine	group	when	 compared	 to	 the	placebo	
group	 during	 the	 study	 period,	 12	 versus	 4,	 P=0.07.	 The	 trial	
was	 halted	 prematurely	 because	 of	 increased	mortality	 in	 the	
rivastigmine	group	when	compared	to	the	placebo	group.

In	the	trial	by	Marcantino	et	al	where	sixteen	individuals	≥	70	years	
in	age	with	hip	fracture	were	randomized	to	receive	donepezil	5	
mg	a	day	or	placebo	within	24	hours	of	surgery,	preoperatively	
or	postoperatively,	 the	 investigators	 found	 that	 the	 severity	of	
delirium	was	no	different	between	the	donepezil	and	the	placebo	
groups	during	the	hospital	stay	and	at	weeks	2,	4	and	6	[33].

In	 a	 meta-analysis	 Overshott	 et	 al	 included	 one	 study	 that	
evaluated	 the	 efficacy	 and	 safety	 of	 cholinesterase	 inhibitors	
in	 the	 treatment	 of	 delirium	 [48].	 The	 investigators	 included	
the	Liptzin	et	al	 [30]	 study	 that	 found	no	 significant	difference	
between	the	active	treatment	group	and	placebo	group	on	the	
duration	 of	 delirium;	 1.0	 day	 versus	 1.3	 days. There	 were	 no	
other	 outcomes	measured	 in	 these	 patients.	 The	 investigators	
concluded	that	the	evidence	from	controlled	trials	for	the	efficacy	
of	donepezil	in	the	treatment	of	delirium	was	lacking.

A	summary	of	evidence	indicates	that	three	of	the	four	studies	
that	 evaluated	 the	 efficacy	 of	 acetylcholinesterase	 inhibitors	
in	 the	 prevention	 and	 management	 of	 delirium	 did	 not	 find	
benefit	 for	 the	 drugs	 in	 the	 prevention	 or	 management	 of	
delirium	 [30-32]. One	 study	 that	 evaluated	 the	 efficacy	 of	 an	
acetylcholinesterase	 inhibitor	 in	 the	 management	 of	 delirium	
found	no	benefit	for	the	active	drug	in	reducing	the	duration	of	
delirium	[32].	In	another	study,	the	investigators	found	that	the	
duration	of	delirium	and	the	length	of	hospital	stay	were	longer	
in	the	haloperidol	plus	rivastigmine	group	when	compared	to	the	
haloperidol	plus	placebo	group	[34].	(Table 4)

Melatonin and melatonin agonist
Data	available	 from	one	study	of	older	adults	awaiting	surgery	
indicates	 that	 melatonin	 may	 be	 beneficial	 in	 managing	 the	
symptoms	of	delirium	[35].	Melatonin	was	well	tolerated	in	this	
study.	Possible	mechanism	 for	 the	efficacy	of	melatonin	 in	 the	
management	of	delirium	is	the	resetting	of	the	circadian	rhythm	
in	these	individuals	there	by	reducing	the	duration	and	severity	
of	the	delirious	episode	[35].	

Benzodiazepines
In	 our	 review	 of	 the	 literature,	 no	 controlled	 studies	 that	
investigated	 the	 use	 of	 benzodiazepines	 for	 the	 treatment	 of	
delirium	in	the	elderly	were	noted.	However,	a	meta-analysis	by	
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Name of study Type of 
study Comparators Type of 

setting Outcomes Tolerability

Antipsychotics
Han	and	Kim,	
2004	[42] RCT Haloperidol	versus	

Risperidone Medical The	severity	of	delirium	was	reduced	equally	in	
both	groups Both	drugs	were	well	tolerated	

Hu	et	al,2004	
[43] RCT

Olanzapine	versus	
Haloperidol	versus	

Placebo
Medical	

The	severity	of	delirium	was	reduced	in	both	
active	drug	groups	when	compared	to	placebo	
with	olanzapine	group	doing	better	than	the	

haloperidol	group

Olanzapine	was	better	tolerated	
than	haloperidol

Kalisvaart	et	al,	
2005	[44] RCT Haloperidol	versus	

Placebo Surgical

Haloperidol	reduced	the	severity	and	duration	
of	delirium	when	compared	to	the	placebo	

group.
Haloperidol	also	reduced	the	length	of	hospital	

stay	when	compared	to	placebo	group.

Haloperidol	was	well	tolerated	
in	this	study

Maneeton	et	al,	
2013	[45] RCT Quetiapine	versus	

Placebo Medical
There	were	no	differences	between	the	two	

groups	on	the	severity	of	delirium	and	the	time	
for	resolution	of	symptoms

Quetiapine	was	well	tolerated	in	
this	study

Lonergan	et	al,	
2007	[46]

Meta-
analysis

Risperidone,	
Olanzapine,	Quetiapine	

versus	Placebo

Medical	
and	

Surgical

Active	drugs	are	effective	in	the	treatment	
delirium	

All	drugs	are	well	tolerate	
Low	dose	haloperidol	is	better	

tolerated	than	high	dose	
haloperidol

Ozbolt	et	al,	
2008	[47]

Systematic	
review Atypical	antipsychotics

Medical	
and	

Surgical

Active	drugs	are	effective	in	the	treatment	
delirium

Atypical	antipsychotics	
are	better	tolerated	than	

haloperidol
Cholinesterase Inhibitors

Liptzin	et	al,	
2005	[30] RCT Donepezil	versus	

placebo Surgical	 No	difference	between	the	two	groups	on	the	
duration	of	delirium	and	length	of	hospital	stay

Donepezil	was	well	tolerated	in	
this	study.

Sampson	et	al,	
2007	[31] RCT Donepezil	versus	

placebo Surgical The	length	of	stay	in	the	donepezil	group	was	
shorter	than	in	the	placebo	group

Donepezil	was	well	tolerated	in	
this	study.

Gamberini	et	al,	
2009	[32] RCT Rivastigmine	versus	

placebo Surgical	 No	difference	between	the	two	groups	on	the	
duration	of	delirium	and	length	of	hospital	stay

Rivastigmine	was	well	tolerated	
in	this	study.

Overshott	et	al,	
2010	[48] RCT Rivastigmine	versus	

Placebo Medical

More	individuals	in	the	rivastigmine	group	
responded	to	treatment	for	delirium	when	

compared	to	the	placebo	group.
There	was	no	difference	between	the	two	

groups	on	the	duration	of	delirium.

Rivastigmine	was	well	tolerated	
in	this	study.

van	Eijk	et	al,	
2010	[51] RCT

Haloperidol	plus	
Rivastigmine	versus	
Haloperidol	plus	

Placebo

Medical

No	difference	in	the	duration	of	delirium	
between	the	two	groups.

Severity	of	delirium	and	length	of	ICU	stay	was	
shorter	in	the	Haloperidol	plus	Placebo	group.	

Three	times	more	individuals	
died	in	the	rivastigmine	group	
when	compared	to	the	placebo	

group

Marcantonio	et	
al,	2011	[33] RCT Donepezil	versus	

placebo Surgical The	severity	of	delirium	was	no	different	
between	the	two	groups

Total	number	of	side	effects,	
insomnia	and	diarrhea	were	
greater	in	the	donepezil	group	
when	compared	to	the	placebo	

group.

Overshott	et	al,	
2008	[50]

Meta-
analysis

Cholinesterase	
inhibitors	versus	

placebo
Surgical Donepezil	was	no	different	from	placebo	on	

the	duration	of	delirium
Donepezil	was	well	tolerated	in	

this	study.

Table 4. Summary	of	pharmacological	studies	for	the	treatment	of	delirium	in	the	elderly.

Lonergan	et	al	did	evaluate	the	effectiveness	of	benzodiazapines	
for	 the	 treatment	 of	 non-alcohol	 withdrawal	 related	 delirium	
in	 younger	 adults	 [51]. In	 this	 meta-analysis	 the	 investigators	
included	one	trial	that	compared	lorazepam	to	dexmedetomidine,	
a	selective	alpha-2-adrenergic	receptor	agonist	for	the	treatment	
of	 delirium	 among	 mechanically	 ventilated	 individuals	 in	
intensive	care	units.	The	investigators	found	that	the	individuals	
in	the	dexmedetomidine	group	had	greater	number	of	delirium-	
and	coma-free	days	when	compared	to	individuals	treated	with	

lorazepam,	 P=0.01.	 The	 investigators	 also	 found	 two	 partially	
controlled	 studies	 that	 found	 no	 benefit	 for	 alprazolam	 when	
compared	 to	 antipsychotics	 or	 lorazepam	 when	 compared	 to	
haloperidol	 and	 chlorpromazine	 for	 the	 treatment	 of	 delirium.	
The	lorazepam	group	had	greater	side-effects	when	compared	to	
the	haloperidol	group.	The	investigators	concluded	that	there	is	
no	data	supporting	the	use	of	benzodiazepines	for	the	treatment	
of	non-alcohol	withdrawal	 related	delirium	among	hospitalized	
individuals.	
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Comparative studies not specific to the elderly 
with delirium
In	a	 review	of	 the	 literature,	we	 found	 two	systematic	reviews	
that	 evaluated	 the	 efficacy	 of	 pharmacological	 agents	 for	 the	
prevention	 and	 management	 of	 delirium.	 In	 the	 first	 review,	
Campbell	 et	 al	 identified	 thirteen	 studies	 that	 evaluated	 the	
efficacy	 and	 safety	 of	 pharmacologic	 interventions	 for	 the	
prevention	 or	management	 of	 delirium	 [52].	 The	 investigators	
found	 that	 neither	 cholinesterase	 inhibitors	 nor	 procholinergic	
drugs	were	effective	in	the	prevention	of	delirium.	They	also	did	
not	find	any	difference	in	the	efficacy	or	safety	among	the	various	
typical	and	atypical	antipsychotic	medications	for	the	treatment	
of	delirium.	Available	data	indicated	that	the	use	of	haloperidol,	
risperidone,	 gabapentin	 or	 a	mixture	 of	 sedatives	 in	 individual	
undergoing	surgical	procedures	may	prevent	delirium	or	decrease	
its	severity	and/or	its	duration.	The	investigators	concluded	that	
the	prevention	of	delirium	can	be	achieved	via	multiple	means	
and	that	there	is	no	evidence	indicating	the	superiority	of	atypical	
antipsychotics	over	haloperidol	in	the	management	of	delirium.	

In	the	second	review	by	Friedman	et	al	that	evaluated	data	from	
forty-five	studies,	 the	 investigators	 found	 that	pharmacological	
strategies	are	better	for	the	prevention	of	delirium	rather	than	
its	 treatment	 [53].	 Evidence	 indicated	 efficacy	 for	 haloperidol,	
atypical	antipsychotics,	iliac	fascia	block,	gabapentin,	melatonin,	
lower	levels	of	intraoperative	propofol	sedation,	a	single	dose	of	
ketamine	during	anesthetic	induction	and	dexmedetomidine	for	
the	prevention	of	delirium.

Summary of Evidence
Available	 data	 from	 studies	 specific	 to	 older	 adults	 indicates	
that	 prevention	 rather	 than	 the	 management	 of	 symptoms	
of	 delirium	 results	 in	 better	 clinical	 outcomes	 in	 older	 adults	
with	 delirium.	 A	 review	 of	 evidence	 indicates	 that	 non-
pharmacological	 and	 pharmacological	 strategies	 are	 beneficial	
in	 the	 prevention	 of	 delirium.	 Multi-component	 targeted	 risk	
factor	 intervention	 (MTI)	 has	 the	 strongest	 evidence	 followed	
by	 geriatric	 consultation	 and	 home	 rehabilitation	 among	 the	
non-pharmacological	 interventions	 for	delirium	 in	older	adults.	
The	use	of	antipsychotics	 for	prevention	of	delirium	 in	surgical	
patients	 has	 the	 strongest	 evidence	 base	 followed	 by	 the	 use	
of	 melatonin/melatonin	 agonist	 and	 cholinesterase	 inhibitors	
among	the	pharmacotherapeutic	interventions.

Data	for	the	treatment	of	symptoms	of	delirium	in	older	adults	
indicates	 that	 non-pharmacological	 interventions	 that	 have	
shown	 benefit	 include	 geriatric-medicine/psychiatry	 and/or	
nursing	 consultation	especially	 in	 older	 adults	 needing	 surgical	
interventions.	 Among	 the	 pharmacological	 interventions,	 the	
most	 robust	 data	 is	 on	 the	 use	 of	 antipsychotic	 (typical	 and	
atypical)	 medications	 followed	 by	 cholinesterase	 inhibitors.	
Melatonin	 has	 shown	 benefit	 in	 treatment	 of	 symptoms	 of	
delirium	 from	 one	 study.	 Pharmacotherapy	 also	 resulted	 in	

a	 reduction	 in	 severity	 and	duration	of	delirium	 in	 some	cases	
along	with	a	shorter	length	of	hospital	stay.

The	 American	 Psychiatric	 Association	 (APA)	 recommends	 low-
dose	 haloperidol	 as	 a	 first-line	 agent	 for	 the	 symptomatic	
management	of	delirium	[54].	Atypical-antipsychotic	medications	
may	be	used	as	an	alternative	to	haloperidol	in	individuals	who	
have	allergy	to	haloperidol	or	are	not	ideal	candidates	for	typical	
antipsychotic	 agents,	 e.g.,	 individuals	with	 Parkinson’s	 disease,	
Dementia	with	Lewy	bodies	and	Parkinson	Plus	Syndromes.	

Available	 evidence	 indicates	 that	 the	 use	 of	 antipsychotic	
medications	 in	older	 adults	 especially	 in	 those	 individuals	with	
dementia	may	cause	cerebrovascular	adverse	events	(CVAEs)	or	
death	[55]. Current	data	indicates	that	the	risk	of	CVAEs	is	higher	
in	 the	 drug	 treated	 group	when	 compared	 to	 placebo	 groups.	
Existing	data	indicate	that	the	risk	of	CVAEs	and	death	are	similar	
for	both	atypical	and	typical	antipsychotic	agents	when	used	in	
individuals	with	dementia.	The	time	frame	for	which	the	risk	of	
CVAEs	remains	elevated	is	about	20	months.	The	risk	for	death	
appears	to	be	elevated	in	the	first	30	days	and	possibly	for	up-
to	2	years.	In	view	of	these	risks,	antipsychotics	should	be	used	
carefully	in	the	elderly	especially	those	individuals	with	dementia.	
In	 addition,	 the	 use	 of	 these	medications	 in	 older	 adults	 with	
delirium	should	be	closely	monitored	as	dementia	and	delirium	
are	highly	comorbid	conditions.

Our	review	of	evidence	 indicates	that	medication	classes	other	
than	 antipsychotics	 appear	 to	 be	 fairly	well	 tolerated	 by	 older	
adults	with	delirium.	However,	one	rivastigmine	study	had	to	be	
discontinued	prematurely	due	 to	greater	mortality	 rates	 in	 the	
rivastigmine	group	when	compared	 to	 the	placebo	group	 [49].	
Data	 on	 the	 duration	 of	 these	 trials	 indicates	 that	 these	 trials	
lasted	between	a	few	days	to	up-to	8	weeks.	We	did	not	find	any	
difference	between	the	trial	outcomes	based	on	the	duration	of	
the	trial.

Conclusions
Delirium,	a	common	disorder	in	the	elderly	is	often	undiagnosed	
and	results	in	significant	morbidity	and	mortality	in	this	population.	
A	thorough	clinical	history,	a	focused	physical	examination,	the	
appropriate	 use	 of	 common	 laboratory	 tests	 and	 standardized	
screening	tools	like	the	Confusion	Assessment	Method	(CAM)	can	
aid	in	the	appropriate	diagnosis	of	delirium.	Current	data	indicate	
that	 non-pharmacological	 and	 pharmacological	 interventions	
show	benefit	in	reducing	the	incidence	of	delirium	and	its	overall	
severity.	There	is	data	for	additional	benefits	in	older	individuals	
with	delirium	 including	a	 reduction	 in	 the	duration	of	delirium	
and	the	length	of	hospital	stay.	Furthermore,	these	interventions	
were	well	tolerated	by	older	individuals	with	delirium.	Evidence	
evaluated	 in	 this	 review	 indicates	 that	 it	 would	 be	 most	
prudent	 to	 combine	non-pharmacological	 and	pharmacological	
interventions	for	the	prevention	and	treatment	of	delirium	in	the	
elderly	 thereby	 reducing	 the	morbidity	and	mortality	 from	this	
condition.
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