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Table I: Treating apathy in dementia using acetylcholine esterase inhibitor (AChI) and/or memantine 

(AChI: 27 studies, 1 case series, 2 lots of pooled data, 2 post hoc analyses. Memantine: 3 studies, 1 case series) 
	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Ferris SH, Sathananthan G et al 1977 (1)
	Deanol 

100 - 600mg tds

4 weeks

Open-label
	14 out-patients

All completed

Mild-moderate Organic brain syndrome

	SCAG


	7         III-3
	Significantly improved motivation

Significantly less anxiety.

No effect on memory

	Ahlin A, Nyback H 
et al

1991 (2)
	THA (tacrine)

75-100mg daily

9 weeks

Double-blind

Crossover 

	15
All completed
AD
	NOSIE 

	9            II
	No change in apathy scores

(“Interest” on NOSIE scale)

	Pantev M, Ritter R, Gortelmeyer R 1993 (3)
	Memantine

10-30mg daily

4 weeks, 

including 7 day run-in 
Randomised

 Double-blind 

Placebo-controlled

	60
All completed
Mild/moderate
Primary degenerative dementia/VaD
Long-term care facilities

	SCAG

NOSIE


	11           II 
	SCAG: Significant improvement in apathy (lack of drive) in treated group in second and fourth week of treatment

NOSIE: Significant improvement in apathy score (social interest) after 4 weeks

	Kaufer D, Cummings JL, Christine D

 1996 (4)

	Tacrine
40-160mg daily
24 weeks

Open-label


	36

28 ITT

Outpatients with AD
	Primary: NPI-10  

             
	9         III-3
	Anxiety, apathy, hallucinations aberrant motor behaviour and disinhibition were most responsive to tacrine

Over half of patients with cognitive improvement had decreased behavioural symptoms as well, including apathy


	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Kaufer D, Cummings JL, Christine D 

1998 (5) 


	Tacrine
40-120mg daily
6 weeks

Open-label
	50

40 completed

AD
	Primary: NPI-10 

 
	9         III-3
	Moderate patients: improved in all domains, including significant improvement in apathy

Mild patients: improvement in 6 domains including significant  improvement in apathy, worsened in 4 domains

Severe patients: Improved in 4 domains including significant improvement in apathy, worsened in 6 domains


	Kaufer D

1998 (6)

	Metrifonate 
100-180mg daily for 2 weeks

then 30-60mg daily

36 weeks total
2 weeks run in
26 weeks treatment

8 week follow-up

Randomised

Double-blind

Placebo-controlled


	408,   393 ITT
334 completed
Mild-mod AD

MMSE=10-26


	Primary:     NPI-10 
              
	10           II
	Significant difference 

Metrifonate > placebo: apathy, depression, hallucinations


	Morris JC, Cyrus PA 
et al

1998 (7)

	
	
	
	13           II
	Hallucinations significantly improved
Other scales, including apathy, showed non-significant trend to improvement

	Mega MS, Masterman DM

et al

1999 (8)
	Donepezil
5-10mg daily
8 weeks

Open-label

 Retrospective
	86

out-patients
AD
	Primary: NPI-10 


	8           II
	Significant improvement in 5 domains vs baseline, including apathy

Patients with more marked apathy & other behavioural symptoms most likely to respond to donepezil



	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Raskind MA, Cyrus PA, et al

1999 (9)

	Metrifonate 
50mg daily
36 weeks including
26 weeks of treatment
Prospective

 Double-blind

	264
219 completed
Mild-mod AD

MMSE 10-26
	Secondary: NPI-10


	13           II
	Significant decrease in agitation, aggression & aberrant motor behaviour. Non-significant trend to decreased delusions. Apathy: non-statistically significant improvement

	Winblad B, Poritis N

1999 (10)

	Memantine 

10mg daily 

12 week

Double-blind

Placebo-controlled
	167 inpatients

151 completed

Moderate-severe dementia

49% AD  51% VaD
	Primary: BGP

    (Behaviour rating  

    scale for Geriatric 

    patients)

	11          II
	Memantine treated patients showed significant improvement in BGP 

(sub-score hobbies/interest=apathy showed significant improvement )

	Dubois B, McKeith I 

et al 

1999 (11)
(MALT study)
	Metrifonate

40/50mg vs 60/80mg daily 

by patient weight

26 weeks

Randomised

Double-blind 

Placebo-controlled


	605 randomised

594 ITT
518 completed
Mild-moderate AD
	secondary: NPI


	13           II
	Significant improvement in 60/80mg dose group vs placebo at week 26 on NPI sub-items of apathy and hallucinations

	McKeith IG, Del Ser T et al

2000 (12)

	Rivastigmine 

6–12mg daily

23 weeks, with

20 weeks treatment

Randomised

 Double-blind

Placebo-controlled


	120
117 ITT
92 completed

DLB

MMSE>9
	primary: NPI-4 sub-score of NPI-12
secondary: NPI-10

        
	11           II
	Symptoms significantly improved on rivastigmine:  apathy, indifference, anxiety, delusions, hallucinations & aberrant motor behaviour

Apathy & indifference improved most


	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	McKeith IG,

Grace JB 

et al

2000 (13)

	Rivastigmine 

3-12mg daily

35 weeks total

20 weeks double-blind

12 weeks open-label 

 Placebo-controlled
	11
All completed
DLB

MMSE≥10
	NPI


	8         III-3
	Mean apathy scores over 
12 weeks decreased by 63%. 

(delusions decreased 73%, hallucinations decreased 27%, agitation decreased 45%) 

	Weiner MF, Martin-Cook K

et al 

2000 (14)
	Donepezil

5-10mg daily

12 months

Open-label
	27 enrolled

25 completed
Out-patients
AD, behavioural disturbance
	CBRSD  (CERAD   Behaviour rating  scale 
for dementia)

	9         III-2
	Donepezil has a mildly positive effect on emotional/behavioural symptoms in AD at 3 to 4 months, in addition to its effect on cognitive function.

	Lanctot KL,

Herrmann N

2000 (15)
Case series
	Donepezil 5mg

(off label use)

8 weeks

Open-label

	7

DLB

NPI>7

CGI at least mild
	Primary:  NPI-10


	6           IV
	Marked improvement in apathy scores in 3 / 7 patients

2 / 7 had no apathy recorded initially

1 / 7 had no follow-up scores

	Tariot PN,

Cummings JL 

et al

2001 
 ADDIN EN.CITE 
(16)


	Donepezil 

5-10mg

24 weeks,

Randomised
Double-blind 

Placebo-controlled 

	208
162 completed
N/H
AD / mixed
MMSE=15-26
	Primary:   NPI-12 


	13           II
	No significant differences noted between donepezil & placebo groups

 in individual NPI scores (including apathy score) at any assessment

	Cummings JL, Nadel A et al

2001 (17)
Pooled data of (7) and (9) above
	Metrifonate

30-60mg

Retrospective analysis of 2 trials above
	672

Mild-mod AD


	NPI-10
	14           II
	Significant improved NPI in patients treated with metrifonate at 12 & 26 weeks 

Domains improved: apathy, agitation/aggression, depression /dysphoria, aberrant motor behaviour




	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Feldman H G 

et al 2001 
 ADDIN EN.CITE 
(18)

Gauthier S, Feldman H et al

2002 
 ADDIN EN.CITE 
(19)

Gauthier S 

et al

2002 
 ADDIN EN.CITE 
(20)


	Donepezil 

5-10mg vs placebo

24 weeks

Randomised

Double-blind


	290

246 completed

Mod-severe AD

MMSE 5-17
	Secondary: NPI-12


	11           II

12

11
	Donepezil > placebo for all items

Significantly better for apathy, depression, anxiety

	Erkinjuntti T

Kurz A 
et al

2002 (21)

	Galantamine

24mg daily

7 months

Double-blind

 Placebo-controlled
	592

456 completed

VaD/Mixed
MMSE 10-25

ADAS-Cog>11

	Secondary:  NPI


	14           II
	Apathy and anxiety improved significantly from baseline in galantamine group

No change from baseline in placebo group

	Moretti R, 

Torre P 
et al

2002 
 ADDIN EN.CITE 
(22)

	Rivastigmine 3-6mg 

vs

Cardioaspirin 100mg

22 months

Open label

	16

All completed

VaD

MMSE ( 12
	NPI-12


	 8        III-2
	Rivastigmine treated patients showed 
trend to improvement in apathy, delirium and eating disorder

	Monsch AU, Giannakopoulos P & GAL-SUI-1 Study group

2004 
 ADDIN EN.CITE 
(23)


	Galantamine 

8-24mg

3 months 

Open-label
	124 ITT

91 completed

Mild-moderate AD
	Primary: NPI


	12       III-3
	11/12 NPI domains improved, including apathy which decreased by 27%

	Tanaka M, Namiki C 

et al 

2004 
 ADDIN EN.CITE 
(24)


	Donepezil 3-5mg

>12 weeks 

Open-label


	74 patients 

70 completed

Mild-moderate AD

MMSE ≥ 16
	NPI

(“Responder” = 

4 point increase on NPI

“Non-responder” = 

4 point decrease on NPI)

	6           IV
	Apathy significantly improved after therapy in responder group

Apathy significantly worsened in non-responders despite Aricept therapy.


	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Holmes C, Wilkinson D et al 

2004 (25)

	Donepezil

5-10mg

12 week open-label 

ff by 12 week withdrawal:

Double-blind

Randomised 

Placebo-controlled

	134

80 completed

AD > 6 months

NPI>11 in at least 3 domains

MMSE=10-27
	Primary: NPI-10 

Secondary: NPI-distress
	13           II
	Donepezil treated patients showed significant improvement in apathy after 24 weeks

	Cummings JL, Schneider L 
et al 
2004 
 ADDIN EN.CITE 
(26)


	Galantamine 

8, 16, 24 mg
25 weeks

Randomised

 Double-blind

 Placebo-controlled

	1178 screened

978 randomised

782 completed

Mild-mod AD

MMSE=10-22
	Secondary: 

  NPI-10
  NPI-D

	11           II
	Galantamine associated with improved existing behavioural problems
 Less emergence of new behavioural problems, including apathy in the 16mg/day group

	Moretti R

Torre P et al

2004 (27)

	Rivastigmine

3-9mg

Open-label n=20

Control group n=20

12 months
	40

FTD
	NPI
	8         III-2
	Apathy scores at 1 year not significantly improved from baseline in treated group

Apathy scores at 1 year significantly worse than baseline in controls

Significantly reduced carer stress


	Aupperle PM, Koumaras B 

et al 2004 
 ADDIN EN.CITE 
(28)

Hatoum HT, Lin S-J et al 2005 (29)
Cummings JL, Koumaras B, et al 2005 (30)
Edwards K, Koumaras B et al 2005 (31)

	Rivastigmine 

3-12 mg

Prospective

Open-label

26 weeks extension following 26 weeks open label 

(52 week results)
	173 (OC = 147)

N/H patients moderate to severe AD

(72 patients completed 52 weeks)

MMSE 6-15
	NPI-NH


	9         III-3
8
10

9
	Significant improvement in 10/12 NPI-NH domains from baseline, including apathy which improved by 39%

NPI domains anxiety and depression did not improve on treatment

	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Herrmann N, Rabberu K et al

2005 (32)
POOLED DATA

Original 3 trials not included in table as no apathy scores

Post hoc analysis

	Galantamine

16, 24, 32mg daily

3-6 months

Randomised 

Double-blind 

Placebo-controlled
	2335 randomised

2033 ITT

Mild-mod AD

Outpatients

MMSE=10-24

ADAS 11≥18

	Secondary: NPI-10
                   
	13           II
	Mean changes in total NPI score, some individual domains and some clusters, including apathy were significantly improved in patients treated with galantamine vs placebo

	Feldman H, Gauthier S 

et al

2005 
 ADDIN EN.CITE 
(33)

Post hoc analysis of subgroup of 145 patients from 
 ADDIN EN.CITE 
(18)

	Donepezil

5-10mg daily

24 weeks

Randomised

Double-blind 

Placebo-controlled


	145 
Severe AD
Community/ assisted living facility 
128 completed
MMSE 5-12

	Secondary:  NPI-12
                    
	12           II
	Differences favouring donepezil were seen for all outcome measures at 24 weeks, including 11/12 NPI measures Apathy was significantly improved

	Gauthier S, Wirth Y & Mobius HJ 
2005


 ADDIN EN.CITE 
(34)

Post hoc analysis of data bases of two trials

(35) and (36)
	Reisberg (35)
Memantine 20mg only
both Randomised

 Double-blind

Placebo-controlled
Tariot (36)
Donepezil 5-10mg for 3/12 plus 

Memantine 20mg
	252 patients 

Mod-severe AD

28 weeks

MMSE 3-14
404 patients

Mod-severe AD

Community 

MMSE 5-14

	NPI
	13           II
	Memantine showed statistically significant improvement in agitation/aggression in both studies.

There was a trend to improvement in apathy, but this was not significant

	Brodaty H

Woodward M

 et al

2006 (37)
	Galantamine

2-50mg daily

6 months

Prospective 

Open-label 

Observational study

	345

229 completed
Mild-moderate AD
Community 
	Behaviour assessment scale
	9         III-3
	Majority of patients maintained or improved cognition, behaviour (including apathy) & global assessment status over 6 months


	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Gauthier S , Juby A 
et al 2006 
 ADDIN EN.CITE 
(38)

	Rivastigmine

1.5 – 6mg bd

6 months

Open-label

Naturalistic


	2633 enrolled

1317 completed

Mild-moderate AD
N/H or Community

Patients switched or AChI naïve

	CGI-C


	7         III-3
	Rivastigmine showed favourable outcome in all behavioural domains, including apathy: CGI-C

	Potkin SG, Alva G et al 

2006 (39)

	Rivastigmine

6-12mg

26 weeks

Prospective 

Open label


	119
78 completed
Mixed dementia
	Secondary: NPI 


	10       III-3
	Significant improved apathy and 

Irritability at week 26 

	Swanberg MM

2007 (40)
Case-series

	Memantine 

20mg daily
	3

FTD
	NPI
	3           IV
	Total NPI improved in all cases by at least 7 points. Most notable improved subscales were agitation, apathy and anxiety

	Rockwood K, Black S et al

2007  (41)

	Donepezil 

5-10mg

24 week

Open label
	101 
91 completed
AD

Primary care patients

MMSE 16-26

	Secondary:   NPI


	8         III-3
	Apathy, cognition and attention most consistently improved

	Gauthier S,  Juby A 

et al 

2007 (42)

	Rivastigmine

3-12mg daily

6 months

Open-label

Observational
	2119

1166 completed

AD

Community / institutionalised

MMSE 10-26
	Primary: CGIC


	9         III-3
	Community patients with apathy at baseline: 62.6% improved, 30.0% remained unchanged and 7.4% deteriorated

Institutional patients with apathy at baseline: 74.4% improved and 5.7% deteriorated



	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	Diehl-Schmid J, Forstl H 

et al

2008 (43)
	Memantine 

20mg/day

6 months, 
including 3/52 titration phase

Open-label
	16

FTD

13 completed
	Primary: NPI 


	9         III-3
	No significant differences on any subscale of the NPI including apathy


Legend (in alphabetical order):
AChI: acetylcholine esterase inhibitor; AD: Alzheimer's disease; ADAS-cog: Alzheimer's Disease Assessment Scale - cognitive subscale; BGP:  Behaviour Rating  Scale for Geriatric  Patients; BOP: Rating Scale for Elderly Patients; BPRS: Brief Psychiatric Rating Scale; CBRSD: CERAD Behaviour rating  scale for dementia; CGI-C: Clinician's Global Impression of Change; DLB: Dementia with Lewy bodies; FTD: Frontotemporal dementia; GBS: Gottfries  Bråne Steen Scale; ITT: Intention-to-treat; MMSE: Mini-Mental-State-Examination; NOSIE: Nurses Observation Scale for In-patient Evaluation; NPI-10: 10 Item Neuropsychiatric Inventory Scale; NPI-12: 12 Item Neuropsychiatric Inventory Scale; NPI-D: NPI caregiver distress  scale; NPI-NH : Neuropsychiatric Inventory - nursing home; Record quality: Arabic numerals refer to number of Table 1 criteria met; Roman numerals refer to NHMRC Level of Evidence, I-IV scale; SCAG: Sandoz Clinical Assessment Geriatric;  VaD: Vascular disease;
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 Table II: Treating apathy in dementia using antipsychotic medication   
(18 studies)

	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Barton R &

 Hurst L

1966

(1)

	Chlorpromazine

50-300mg daily
7 weeks
Double-blind
	53; 50 completed

Female patients

Senile psychosis

Arteriosclerotic psychosis

Post traumatic dementia


	Seven scale item designed by hospital staff
	2         III-1
	No change in “idleness”

	Tobin JM, Brousseau ER Lorenz AA

1970 (2)
	Haloperidol

0.25-5mg daily

7-40 days

Open-label
	18
12 completed
Senile mental syndrome
	Nine target symptoms rated as absent=0 to severe=3
	2         III-3
	Haloperidol effective in reducing all 9 target symptoms (including withdrawal, which showed “appreciable” improvement, from mod/severe to mild)


	Birkett DP, Hirschfield W & Simpsom GM

1972 (3)

	Thiothixene
4-12mg
8 weeks
Open-label
	26
All completed
Senile psychosis/
Psychosis due to arteriosclerosis

	BPRS
	5         III-3
	Significant improvement in “emotional withdrawal”, “conceptual disorganisation”, “ unusual thought content” and “communication and orientation”

	Birkett DP, & Boltuch B

 1972 (4)
	Chlorpromazine

50-200mg

30 treated patients 

20 control patients

6 weeks, including 2 drug free weeks
Blinded rater


	56 in-patients

50 completed

Senile dementia = 27

Paraphrenia = 6

Schizophrenia = 5

Other = 18
	NOSIE

BPRS


	7             II 
	No greater tendency toward improvement in treated group than in control group in any measure on the NOSIE


	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Kirven LE & 
Montero EF

1973 (5)
	Thioridazine 40mg
Diazepam 10mg
2 week washout, ff by
4 weeks

Double-blind
	60 in-patients

56 completed 
Behavioural problems associated with senility
	NOSIE  
	10           II
	The improvement in “social interest” in the thioridazine group was not significant. “Social Interest” deteriorated in the diazepam group

	Cahn LA & 

Diesfeldt  HF

1973 (6)
	Penfluridol 

10mg twice weekly
4 weeks
Repeat observations at 10 weeks
Double-blind
	8 pilot N/H patients, then

12 N/H patients 
12 N/H placebo controls

12 N/H patients: no psychotropes

35 completed

Organic psychosyndrome
(Schizophrenics excuded)

	BOP (Rating Scale for Elderly Patients)

	8         III-2
	No change in “inactivity” in treated vs untreated patients

	Goldstein SE

1974 (7) 


	Mesoridazine

10-200mg daily

6 weeks

Open-label
	49 N/H patients

43 completed

Organic brain syndrome=36

Paranoid state=4

Other=3 

	NOSIE
	6         III-3
	Apathy unchanged



	Gotestam, KG, Ljunghall S 
& Olsson B 

1981 (8)

	Haloperidol & cis (Z)-clopenthixol
Haloperidol 0.5mg vs 

Clopenthixol 5mg
8 weeks

Double-blind, 

Double-dummy 


	47 demented patients

40 completed
	Gottfries/Cronholm Geriatric Scale

Crichton Geriatric Scale


	8         III-2
	Haloperidol: improved sleep, 

decreased motor activity & confusion
Clopenthixol: 

agitation & sleep improved
No change in apathy scores

	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Petrie W M,

Ban, TA 

et al

1982 (9)

	Haloperidol

 2-10mg 

Loxapine 

1-50mg

10 weeks, including 2 weeks washout
Double-blind
	64 Inpatients

37 completed

> 60 years

1( degenerative dementia MID

2( degenerative dementia

Some behaviour disorder

	BPRS

SCAG

NOSIE
	9             II
	Loxapine & haloperidol caused significant improvement  in “unsociability” on SCAG scores vs placebo

Loxapine significantly improved social interest on NOSIE scale vs haloperidol and placebo

	Barnes R, 
Veith R 
et al 
1982

(10)
	Thioridazine 25mg vs Loxapine 5mg vs Placebo
10 weeks, including 2 weeks washout

Randomised
Double-blind comparison

	60

34 completed

N/H patients with dementia & behavioural problems
	BPRS

SCAG

NOSIE

	8             II
	SCAG total scores improved significantly for all three groups but the improvement in individual items (including apathy) not significant


	Lovett WC, 
Stokes DK 
et al

1987 (11) 


	Trifluorperazine 1mg bd

vs
Haloperidol 0.5mg bd

6 weeks

Double-blind Randomised
	54 started

44 completed

Chronic Brain Syndrome

Senile psychosis

	BPRS

NOSIE    

SCAG 


	8             II
	Apathy significantly improved

 at week 2 in favour of triflourperazine

	Devanand DP, Sackeim HA 
et al 
1989 (12)

	Haloperidol

1-5mg daily

16 weeks

Single-blind, 

placebo-controlled 

pilot study

	9 outpatients

8 completed study

AD with behavioural disturbances
	BPRS   

Five point behavioural scale (included apathy)


	6         III-3
	Target psychopathology non-significantly  improved
Cognitive function deteriorated with haloperidol

No change in apathy scores


	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Oberholzer AF, Hendriksen C 

et al 

1992 (13)

	Clozapine

 12.5 - 200mg daily

Mean time 15.3 months
2-35 days off treatment, then re-introduction
Retrospective chart review followed by withdrawal study
	18
All completed
severely demented 
AD =14

VaD =1

 normal pressure hydrocephalus n=1 

 Schizophrenia =1

Schizoaffective =1

	SCAG

NOSIE
	6         III-2
	Apathy (SCAG) showed no significant change following withdrawal or reinstatement

Social interest (NOSIE) showed significant deterioration & then significant improvement following withdrawal and re-commencement of clozapine

	Burgio LD, 

Reynolds, CF III et al

1992 (14)

	Oxazepam

10-30mg

  Haloperidol

 0.5-3mg

4-26 days

Randomised 

Single-blind
	21 
All completed

In-patients
Dementia
AD =18

VaD =2

Mixed AD/VaD=1

	BPRS

NOSIE

SCAG
	9           IV   
	A near-significant (p=0.052) difference was seen in “engagement in activities” Haloperidol group increased 
their activities 
Oxazepam group decreased  
their activities

	Negron AE

Reichman WE

2000 
 ADDIN EN.CITE 
(15)


	Risperidone 

0.5-3.0mg

12 weeks

Retrospective chart evaluation
	50
All completed
Outpatients

Probable AD

MMSE=0-21

PANNS >2
	Primary: PANSS 

SANS-AD 
	9           IV
	Apathy improved 28% and social withdrawal  improved 27% (SANS scale) on risperidone, independent of effect of risperidone on positive symptoms

	Pollock BG, 
Mulsant BH 
et al

2002 (16)

	Citalopram 

10-20mg daily

Perphenazine

0.05-0.1mg/kg daily
Placebo

17 days

Randomised

Double-blind

Placebo-controlled


	85

39 completed
Non-depressed 
 Dementia in-patients with NPI symptoms
AD=61

VaD=6

Mixed =2

Dementia, not specified=16
	NBS (Neurobehavioural   

         Rating Scale)

UKU (Udvalg for      

           Kliniske           

          Undersogelser)


	10           II    
	Patients treated with citalopram /perphenazine showed statistically significant improvement on NPI sub-scores (agitation, psychosis and lability)

Citalopram groups also showed significant improvement in cognition & retardation factors.

Placebo group did not show significant change in any factor

No significant improvement  apathy scores from baseline


	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	APATHY MEASURES
	RECORD

QUALITY
	RESULTS

	De Deyn PP, Carrasco MM, 

et al

2004  (17)
	Olanzapine 

1.0mg, 2.5mg, 5mg, 7.5mg/placebo
Placebo lead-in of 2 weeks, then
10 weeks 

Double-blind
	652
465 completed
AD 
Age >39

Long-term N/H

Mod delusions/ hallucinations

MMSE>4

	Primary: CGI-C

       NPI-NH 

Secondary: NPI-NH 

       BPRS  

 
	12           II 

	Apathy significantly improved vs baseline in patients treated with olanzapine 5.0mg only



	Onor ML, 
Saina M 
et al

2007  (18)

	Risperidone

0.5 – 2mg daily

12 weeks

Open-label


	135 with AD
122 completed

Age 60-85
MMSE=14-26

Behavioural disturbance


	NPI

BEHAVE-AD
	8         III-3
	All NPI items except appetite showed a statistically significant improvement at 4 and 12 weeks, 
Results better at 12 weeks than at 4 weeks. 


Legend (in alphabetical order):
AD: Alzheimer's disease; BEHAVE-AD: Behavioral Pathology in Alzheimer's Disease Rating Scale;  BOP: Rating Scale for Elderly Patients;

BPRS: Brief Psychiatric Rating Scale; CGI-C: Clinician's Global Impression of Change; N/H: nursing home; NBS: Neurobehavioural Rating Scale NOSIE: Nurses Observation Scale for In-patient Evaluation; NPI-NH : Neuropsychiatric Inventory - nursing home; PANSS: Positive and negative symptoms scale ;SANS-AD: Scale for the assessment of negative symptoms in AD; SCAG: Sandoz Clinical Assessment Geriatric; UKU: Udvalg for Kliniske Undersogelser; VaD: Vascular disease;
Table References:
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Table III: Treating apathy in dementia using antidepressant medication 

(8 studies, 1 post hoc analysis, 1 letter)
	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Martini E, 

Pataky I 
et al

1987 (1)
	Deprenyl

AD=3 month

MID=6 months

Open-label
	11 female inpatients

10 completed

AD=7

MID=4

	SCAG


	6         III-3
	Motivation improved in both groups after 6 months, AD>MID 

(significance not noted)



	Tariot P, 
Cohen RM 
et al 

1987 (2)
	L-Deprenyl

10-40mg/day

12 weeks

Open-label
	17 hospitalised 

patients with AD

15 completed

9 controls with AD
	BPRS


	11       III-2
	Anergia subscale score declined during 10mg/day treatment (not statistically significant) 

but also noted in qualitative clinical observations


	Lawlor BA, Sunderland T 

et al  1989 (3)
	Chlorophenylpiperazine
Cross-over study
	12 patients with AD
10 controls

19 completed
	BPRS
	10          II
	Psychomotor activation, restless-ness and perceptual abnormalities improved significantly more in AD patients. No change in apathy



	Nyth AL, 
Gottfries CG 
et al 
1992 (4)

	Citalopram

10-30mg daily

6 weeks 

Double-blind


	149

94 completed

Major depression

29 = mild-moderate dementia

	GBS
	12           II
	A non-significant improvement  in motivation was seen in both the citalpram and placebo-treated groups at the end of treatment

	Freedman M

Rewilak D 
et al

1998 (5)

	L-deprenyl 10mg

6 months 

Randomised 

Double-blind 
Placebo-controlled
	101 screened

60 randomised

51 entered double-blind phase

41 completed

Mild-mod AD 

	Primary: BPRS


	12           II        
	No detectable benefit on general behaviour, neuropsychiatric symptoms or cognitive function

	Lebert F  and Pasquier F

1999 (6)
Letter
	Trazodone 

50-100mg tds

2 weeks

Open-label

	14

FTD
	NPI
	6           IV
	No change in apathy scores, though other scores did improve, some significantly

	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Adler G, Teufel M, Drach LM

2003 (7)
Research Letter

Treated as study

	Moclobemide

300-600mg daily

4 weeks

Open-label
	6

FTD
	Eight target symptoms rated with +  and - scoring system
	4           IV
	Inertia and Loss of Volition did not show an improvement

according to chart provided

	Ikeda M,  Shigenobu K  et al 
2004 (8)

	Fluvoxamine

50 –150 mg/day

12 weeks

Open-label


	16

15 completed

FTLD
	NPI

 
	6         III-3
	Aberrant motor behaviour, eating, cooking and stereotypical behaviours all improved
All psychiatric symptoms except apathy changed, but not significantly.


	Lebert F, Stekke W 

et al 

2004 (9)

	Trazodone

50-300mg/day

12 weeks 

Randomised 

Double-blind 

Placebo-controlled Crossover study

	31 at baseline

26 completed

FTD

NPI> 8
	Primary: NPI


	10           II
	Trazodone associated with statisticallyimproved irritability, depression, agitation and eating disorders. 

No improvement in apathy.

	Siddique H, Hynan LS et al

2009 (10)
Post hoc analysis
	Citalopram


	44

All completed

AD

Non-depressed

Behaviourally disturbed

	NPI subscales
	10           II 
	Non-significant improvement in irritability and apathy following treatment with citalopram


Legend (in alphabetical order):
AD: Alzheimer's disease; BPRS: Brief Psychiatric Rating Scale; FTD: Frontotemporal dementia; FTLD: Frontotemporal lobar degeneration;

GBS: Gottfries  Bråne Steen Scale; NPI: Neuropsychiatric Inventory; SCAG: Sandoz Clinical Assessment Geriatric;
Table References:
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Table IV: Treating apathy in dementia using psychostimulants 

(2 studies)
	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Kaplitz SE

1975 (1)

	Methylphenidate

10mg bd
8 weeks, including 2 week pre-treatment phase

Randomised
Double-blind 
Placebo-controlled

	60 patients

40 completed

Chronically ill

Senile

institutional patients
with apathy
	NOSIE


	7             II
	All NOSIE scores (including apathy) improved significantly compared to baseline in treated patients

	Herrmann N, Rothenburg LS, 
et al 
2008 (2)

	Methylphenidate

10-20mg

5 weeks

Randomised 
Double-blind 
Placebo-controlled Crossover study

	13 patients

11 completed

AD

Stable AChI for 3/12

MMSE>10
	AES 

NPI


	11           II
	Greater improvement with methylphenidate vs placebo according to AES


Legend (in alphabetical order):

AChI: acetylcholine esterase inhibitor; AES: Apathy Evaluation Scale; AD: Alzheimer's disease; MMSE: Mini-Mental-State-Examination; NOSIE: Nurses Observation Scale for In-patient Evaluation; NPI: Neuropsychiatric Inventory;
Table References:
1.
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2.
Herrmann N, Rothenburg L, Black SE, et al: Methylphenidate for the Treatment of Apathy in Alzheimer Disease. Prediction of Response Using Dextroamphetamine Challenge. J Clin Psychopharmacol 2008; 28:296-301


 Table V: Treating apathy in dementia using other medication   (5 studies)

	AUTHOR
	TRIAL DESCRIPTION
	PATIENT DESCRIPTION
	OUTCOME MEASURES
	RECORD

QUALITY
	RESULTS

	Ban TA,  Morey L et al 

1990 (1)

	Nimodipine

30mg tds

2 week washout

12 weeks treatment

Randomised, 

Double-blind,

Placebo-controlled
	178

175 completed   

Primary degenerative dementia

Mixed dementia

Multi-infarct dementia

	 SCAG


	10            II
	Apathy scores in the nimodipine group improved significantly from baseline compared to placebo group



	Pantoni L, Carosi M 

et al

1996 (2)
	Nimodipine
90mg daily
96-424 days

Open-label
	31

28 completed     

Cognitively impaired

Leukoaraiosis


	SCAG


	8          III-3
	Significant improvement in apathy scores over 12 months

	Bayer AJ, 

Bokonjic, R 

et al 

1996 (3)

	Pentofylline
400mg tds
10 months, including 4/52 washout
Double-blind 

Placebo-controlled 


	289 randomised

269 ITT

239 completed

Multi-infarct dementia

MMSE=10-25
	Primary : GBS 

Secondary: SCAG


	12            II
	Total GBS score significantly improved

SCAG scores improved in treated patients, with significant treatment effect in “cognitive functions” subtest

 Apathy scores not affected

	Sival RC, Haffmans PMJ 

et al

2002 (4)

	Sodium valproate

480mg daily

8 weeks

Randomised 

Double-blind

 Placebo-controlled Crossover


	43

39 completed

In-patients

aggressive

 (AD, VaD, PD, not specified, mixed)
	Secondary: 

     ‘Nurses observation’

     
	10            II   


	Restlessness, melancholy & anxiety improved significantly

Trend for improved suspicion and dependant behaviour

No change in apathy scores 

	Moretti R, Torre P, Antonello RM, Cazzato G Bava A 

2003 (5)
	Gabapentin

100-1800mg/daily
15 months

Open-label


	20 All completed

AD 

MMSE ( 12

behavioural complications 
N/H residents
	NPI
	7          III-3
	Statistically significant improvement in terms of agitation, anxiety, aggressiveness & sleep disturbance. 

Improved apathy and wandering at 15 months (p<0.05)


Legend (in alphabetical order):

AD: Alzheimer's disease; GBS: Gottfries  Bråne Steen Scale; ITT: Intention-to-treat; MMSE: Mini-Mental-State-Examination; N/H: nursing home; NPI: Neuropsychiatric Inventory; SCAG: Sandoz Clinical Assessment Geriatric;  VaD: Vascular disease; PD: Parkinson's disease;
Table References:
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