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Abstract: We conducted a systematic review and meta analysis of randomized controlled trials of galantamine hydrobromide in the 
treatment of mild to moderate dementia. Following a literature search and screening process, we included 15 trials and five companion 
papers in the review. Moderate-quality evidence suggested galantamine-treated persons generally had better outcomes than placebo-
treated persons after a maximum 6-month follow-up. Outcome domains included cognitive function, global function, behaviour and 
mood, and activities of daily living. The evidence requires careful interpretation because ‘better outcomes’ can mean less deterioration, 
rather than improvement, relative to placebo. Galantamine has not been shown to halt dementia progression nor reverse disease course. 
The most frequently reported harms were nausea, diarrhea, and dizziness. Reported rates of these harms were highly variable (range, 
0%–40%); reporting was at high risk of bias because authors rarely specified the frequency or timing of harms assessment, nor did they 
report active methods of collecting harms.
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Introduction
Dementia is a major public health concern because of 
its chronic nature, rising prevalence, and high cost to 
society.1 No cure exists for most dementias. Clinical 
management of common dementias (ie, Alzheimer’s 
disease [AD], vascular dementia [VaD], and mixed 
dementia [MD]) often includes pharmacotherapy. The 
United States Food and Drug Administration (FDA) 
has approved five medications to treat the symptoms 
of cognitive decline in AD; clinicians also prescribe 
these medications to treat other dementias.

Four of the five approved medications are cho-
linesterase inhibitors (ie, galantamine, donepezil, 
rivastigmine, tacrine). These medications degrade 
acetylcholinesterase and increase acetylcholine, 
which is important for the neurons involved in cog-
nition. The fifth approved medication, memantine, 
helps memory and learning through blockage of the 
N-methyl-d-aspartic acid receptor and prevention of 
excess stimulation of the glutamate system.

Galantamine (C17H21 NO3) has a molecular mass 
of 287.35 g/mol and is a tertiary alkaloid that can be 
made synthetically or extracted from plants such as 
the caucasian snowdrop or narcissus species. Only 
oral administration has been approved for clinical 
use and absorption is high with bioavailability rang-
ing from 85% to 100%. Plasma elimination half-time 
is five to seven hours and 75% of total clearance is 
hepatic.2

We conducted a systematic review and meta anal-
ysis of the evidence for the efficacy and safety of gal-
antamine in dementia.

Methods
Literature search
We searched the Cochrane Central Register of Con-
trolled Trials, MEDLINE, PREMEDLINE, EMBASE, 
Allied and Complementary Medicine Database, 
CINAHL, AgeLine, and PsycINFO for relevant arti-
cles published in English from January 1986 through 
November 2009. We also reviewed the bibliographies 
of retrieved articles.

We included randomized controlled trials compar-
ing galantamine to placebo or another medication. 
The trials had to involve populations diagnosed with 
a major dementia such as AD or VaD. We excluded 
crossover trials because of possible bias due to 
period effects or period-by-treatment interactions. 

Table 1 shows the complete list of inclusion/ exclusion 
criteria. Two reviewers independently applied the 
inclusion/exclusion criteria to each article retrieved 
in the literature search.

Trial outcomes encompassed four domains: cogni-
tive function, global function, behaviour and mood, 
and activities of daily living (ADLs).

Assessment of article quality
Two reviewers independently assessed article qual-
ity using the Jadad scale.12 Reviewers awarded one 
point for each ‘yes’ answer to the following ques-
tions: authors described their study as randomized, 
authors described their study as double-blinded, and 
authors provided a description of withdrawals and 
drop-outs. Additional single points were awarded 
if the methods of randomization or double-blinding 
were described and methodologically appropriate 
(maximum score = 5). Single points were deducted 
if the methods of randomization or double-blinding 
were described and methodologically inappropriate.

The McMaster Quality Assessment Scale of Harms 
(McHarm) was used to assess the quality of reporting 
harms in the trials. McHarm has 15 items covering 
specification of harms, methods of collecting data on 
harms, and reporting of harms.13

Meta analysis
We conducted a meta analysis to obtain summary esti-
mates of the efficacy of galantamine versus  placebo. 
We divided the meta analysis into four  sub-analyses 
based on the outcome domains noted above and 
 calculated a summary odds ratio (OR) for each sub-
 analysis. We chose the OR to report study results 
because of its ease of interpretation relative to mea-
sures of the standardized mean difference between 
groups (eg, Cohen’s d or Hedges’ g).

To calculate ORs, we used binary event data from 
the published trial reports to develop 2 × 2 tables; we 
calculated 95% confidence intervals using the con-
stant chi-square boundaries method.14 When binary 
event data were unavailable, we used the formulas 
in Borenstein et al15 to calculate standardized mean 
differences (SMDs [Cohen’s d]) between treatment 
groups. SMDs were based on the mean differences 
in scale score from baseline to the end of follow-up 
in individual treatment groups. Since dementia is a 
syndrome, trial outcomes are typically measured 
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 deteriorated. Since persons with dementia deteriorate 
over time, we included stabilization with improve-
ment. An OR above 1.00 would mean that persons 
treated with galantamine have greater odds of being 
improved or stabilized versus persons treated with 
placebo.

Data for OR calculations came from the results of 
intent-to-treat, observed case, or last observation car-
ried forward analyses, in that order, depending on the 
type of analyses conducted in the trials.

To obtain summary ORs, trial-specific ORs were 
combined with a random effects model18 that was 
weighted by the inverse variance of each effect esti-
mate. Between-study statistical heterogeneity was 
measured using the I2 statistic.19 Review Manager 
v5.0 (The Nordic Cochrane Center, The Cochrane 

using changes in score on scales such as the Alzheim-
er’s Disease Assessment Scale-Cognitive Sub-scale 
(ADAS-cog).16 We used formulas in Borenstein et al15 
to convert SMDs into log ORs and calculate 95% 
confidence intervals. We used Excel 2003’s exponent 
function (Microsoft Corporation, Redmond, WA) to 
convert log ORs into ‘standard’ ORs with a null value 
of 1.00.

The OR computations were conducted such that 
ORs greater than 1.00 would indicate an increased 
odds of better outcomes (eg, improvement, less 
 deterioration) in galantamine-treated versus placebo- 
treated persons. For example, we combined out-
comes on the Clinician Interview-based  Impression 
of Change with caregiver input (CIBIC-plus) 
scale17 into two categories: improved/stabilized or 

Table 1. Inclusion and exclusion criteria.

Included Excluded
english language publications Non-english language publications
Age $ 18 years 
Randomized controlled trials with parallel groups  
(comparator could be placebo or another medication)

Age , 18 years 
Randomized crossover trials, secondary analyses of 
published data

Dementia classifications:
   i.  AD, senile dementia of the Alzheimer’s type,  

Lewy body disease, vaD, multi-infarct dementia,  
AIDS/HIv dementia, Parkinson’s disease dementia,  
mixed diagnosis dementia, Huntington’s disease  
with dementia

 ii.  Progressive supranuclear palsy, encephalopathy,  
Mesulam syndrome, progressive non-fluent  
aphasia, Binswanger disease, subcortical 
leukoencephalopathy, circumscribed lobar  
brain atrophy, Pick disease, amyloid beta-protein  
(not Down’s syndrome or trisomy), cerebral  
amyloid angiopathy, neurofibrillary tangles,  
threads, senile plaques, corticobasil ganglionic 
degeneration, cerebral autosomal dominant  
ischemia with subcortical leukoencephalopathy, 
hydrocephalus

Dementia classifications:
    i.  Alcohol caused dementia/Korsakoff’s syndrome, 

Creutzfeldt-Jakob syndrome, spongiform 
encephalopathy, hypothyroidism, vitamin B12 
deficiency, neurosyphilis

    ii.  Organically caused dementias, including “Delirium 
Dementia, Amnesic Disorders, and Cognitive Disorder 
Otherwise Specified”3

 iii.  Temporary dementia (eg, adverse effect of 
anesthesia)

Criteria for dementia diagnosis:
    i. ICD 9 or 105,6

    ii. DSM III, III-R, and Iv3,7,8

 iii. NINCDS-ADRDA9

  iv. NINCDS-AIReN10

Criteria for dementia diagnosis:
 i. Lowb or Hachinski (specific to VaD)11

Dementia severity:
    i.  Mild to moderate dementia identified as MMSE score 

10–264

    ii. Severity category accepted as reported by authors
Abbreviations: AD, Alzheimer disease; AIDS/HIV, Acquired Immunodeficiency Syndrome/Human Immunodeficiency Virus; DSM, Diagnostic and 
Statistical Manual of Mental Disorders; ICD, International Statistical Classification of Diseases and Related Health Problems; MMSE, Mini-Mental State 
examination; NINCDS-ADRDA, National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer’s Disease and Related Diseases 
Association; NINCDS-AIReN, National Institute of Neurological and Communicative Disorders and Stroke-Association Internationale pour la Recherche 
et l’enseignement en Neurosciences; vaD, vascular dementia.
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Collaboration, Copenhagen, Denmark) was used to 
perform the meta analysis.

Trials included in any of the four sub-analyses 
of the meta analysis had to contain a galantamine-
 placebo comparison, report data on the outcome 
domain in question, and include data that could be 
used to calculate an OR. In trials with more than 
one galantamine group, we selected the highest dose 
group as the treatment arm in the meta analysis.

Results
A total of 43,686 citations were retrieved in the lit-
erature search. Of these, 15 publications were ran-
domized controlled trials of galantamine that met 
our inclusion criteria. We extracted data from these 
15 trials, as well as from five companion papers con-
taining supplementary results related to some of these 

 trials. Figure 1 details the flow of articles through the 
retrieval and screening process.

Twelve of the extracted trials compared galan-
tamine to placebo.20–31 Additionally, the five com-
panion papers32–36 all reported supplemental data for 
galantamine-placebo trials. A total of 4,393 patients 
completed the trials (range, 17–768 patients). Eight 
trials included persons with AD only. Four oth-
ers included persons with AD and cerebrovascular 
disease,22 AD and VaD,24 VaD,20 or frontotemporal 
dementia by primary progressive aphasia.25 The tri-
als titrated galantamine doses up to 24, 32, or 36 mg 
per day. One trial compared extended-release (once-
daily) galantamine and the usual twice-daily formu-
lation to placebo.21 Double-blind follow-up periods 
ranged from eight25 to 26 weeks.21 Further trial data 
are shown in Table 2.

Retrieval — Literature search
n = 43,686 

Non-English
n = 1,216

Title and abstract screening
n = 42,470 

Excluded
n = 39,655 

Not retrievable
n = 35

Full text screening
n = 2,780 

Galantamine trial
n = 15

(Companion*
n = 5)

*Supplement to a trial 

Excluded (n = 1, 699)
1. Not full article: 160 
2. Diagnostic criteria not
ICD, DSM, NINCDS: 911   
3. Non-random treatment
allocation: 413  
4. No relevant data: 63
5. Not a treatment for
persons with dementia: 152  

Cholinesterase inhibitor or 
memantine
n = 1,081

Not galantamine
n = 1,061  

Figure 1. Flow diagram.
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All 12 trials measured cognitive function: 11 trials 
used the ADAS-cog; one trial25 used the Mini  Mental 
State Examination (MMSE).4 Global function, mea-
sured in 10 trials, was assessed using a group of 
related scales, ie, CIBIC-plus, Clinical Global Impres-
sion of Change (CGIC),17 or Clinical Global Impres-
sion of Improvement (CGI-I).40 Eight trials measured 
behaviour and mood; all except one28 used the Neu-
ropsychiatric Inventory (NPI).41 The lone exception 
measured a specific behaviour, ie, reduction of ver-
bal repetition, using goal attainment scaling (GAS).42 
Eleven trials measured ADLs, primarily using the 
Alzheimer’s Disease Co-operative Study-Activities 
of Daily Living (ADCS-ADL) Scale43 or the Disabil-
ity Assessment for Dementia (DAD).44 The details of 
these scales are described elsewhere.45,46

In general, galantamine-treated persons had better 
outcomes than placebo-treated persons in all four out-
come domains. These results were consistent across 
trials. Most galantamine-placebo comparisons were 
statistically significantly different at the 5% level.

In the meta analysis (Fig. 2), the strongest treatment 
effect was in cognitive function (summary OR = 2.14; 
95% confidence interval = 1.85, 2.48). Only one sum-
mary OR, for behaviour and mood, was not statisti-
cally significant at the 5% level. Heterogeneity was 
low (I2 # 30%) in three of four sub-analyses.

The I2 was high (ie, 70%) for behaviour and mood. 
We felt a single trial contributed most of the heterogene-
ity to this domain. The trial was a study of 634 persons 
with VaD.20 Despite the large sample size, the authors 
reported statistically non-significant results for global 
function and ADLs. We removed this study from the 
behaviour and mood sub-analysis and re-computed a 
summary OR of 1.29 (95% confidence interval = 1.09, 
1.52) and an I2 of 0% (not shown in Fig. 2).

Three trials involved comparisons other than gal-
antamine versus placebo.37–39 In one trial (Table 2), 
persons who received donepezil for at least 12 weeks 
were switched to galantamine following randomiza-
tion to 4- or 7-day washout periods. After four weeks 
of treatment with galantamine, both ‘washout’ groups 
had similar mean score differences on the ADAS-cog 
(P . 0.05).39

Two trials compared galantamine and donepezil 
(Table 2).37,38 In total, 203 persons completed these 
trials after 52 weeks of follow-up. In the first trial, 

galantamine (24 mg) was not statistically signifi-
cantly better than donepezil (10 mg) on any outcome, 
although the galantamine group showed trends toward 
better cognitive and ADL outcomes.37 In the second 
trial, global function was more likely to deteriorate 
in galantamine-treated versus donepezil-treated per-
sons.38 However, the galantamine dose in the second 
trial (ie, 8–16 mg) was lower than the standard recom-
mended dose of 24 mg (donepezil patients received 
5–10 mg in the second trial).

Specific harms were reported in all except two 
trials.23,39 The most often reported harms were nau-
sea, diarrhea, and dizziness. Other reported harms 
included accidental injury, urinary disorder, and 
‘serious’ harms such as hepatic failure. Percentages 
of subjects reporting these harms in galantamine-pla-
cebo trials are shown in Table 3.

Numbers of subject withdrawals due to harms were 
reported in all except one trial.39 In the galantamine-
placebo trials, withdrawals ranged from 625 to 54%31 
in active treatment groups and 023 to 17%22 in placebo 
groups.

Article quality
Article quality was generally good (Table 2). Nine 
published trial reports described appropriate meth-
ods of randomization and blinding;21,23,24,26–31 all 
15 trials described withdrawals (though one trial 
did not report withdrawals due to harms).39 Six tri-
als mentioned subjects were randomized, although 
they omitted descriptions of appropriate methods of 
randomization;20,22,25,37–39 three trials reported blinding 
without describing appropriate types of blinding.37–39

All eight galantamine versus placebo trials in AD 
alone, plus the AD and VaD trial, scored the maxi-
mum 5 points on the Jadad scale. The galantamine 
versus donepezil37,38 and washout period39 trials did 
not describe appropriate methods of randomization 
or blinding. The VaD,20 AD and cerebrovascular 
disease,22 and frontotemporal dementia by primary 
progressive aphasia25 trials did not report appropriate 
methods of randomization.

Figure 3 shows the proportion of trials with poten-
tial bias in reporting harms. Trials were consistently 
poor at defining serious and severe harms a priori and 
most did not specify whether standardized checklists 
were used to record harms. Similarly, the majority of 
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Table 2. Study characteristics and effect sizes for outcomes measured within each study.

Author year 1. Population
2.  Interventions and  

treatment duration (TP) 
3.  Randomized/ 

completing trial

1.  Criteria for diagnosis 
2. Diagnosis 
3. Disease severity

Study quality Cognitive  
function

Global assessment Behavior/Mood ADL

Funding  
source  
Randomization
Blinding 
Withdrawals

Measure Result
odds ratio (95% CI) 
or 
mean difference score 
(endpoint—baseline)

Measure Result Measure Result Measure Result

Galantamine versus Donepezil
wilcock37 1.  Mean age 73.5 years,

37.9% male
2.  Gal 24 mg vs.  

Don 10 mg 
TP: 52 weeks 

3. 188/149

1.  NINCDS- 
ADRDA 

2.  Alzheimer’s  
disease 

3. Probable

Industry funded
Rand—1/2 
Blind—1/2 
withdraw—1/1

MMSe (20)
ADAS-cog (20)

1.65 (0.97, 2.80)
1.34 (0.79, 2.27)

NT NPI (20) (P . 0.05) BrADL 1.06 (0.62, 
1.79)

Ancoli- 
Israel38

1.  Community dwelling,  
mean age 77.5 years,
68.6 years  
(caregivers),
38% male and 
81% white 

2.  Gal (8–16 mg/d) vs.  
Don (5–10 mg/d)
TP: 52 weeks 

3. 63/54

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3. Mild to moderate

Industry funded
Rand—1/2
Blind—1/2 
withdraw—1/1

NT CIBIC+ 
(gal vs. don: 
improved/ 
stabilized vs. 
deteriorated)

0.08 (0.02,  
0.29)

NT NT

Galantamine versus Placebo
Auchus20 1.  Mean age 72 years,  

64% men
2. Gal 4–24 mg/d

TP: 4 week single-blind 
placebo run-in, 22 week 
double-blind phase

3. 788/634

1.  NINDS- 
AIReN 

2.  vascular  
dementia 

3. Mild to moderate

Industry funded
Rand—1/2 
Blind—2/2 
withdrawal—1/1

ADAS-cog 1.56 (1.20, 2.03) CIBIC+ N/A 
(P = 0.069)

NPI 0.73 (0.56, 
0.95)

ADCS-ADL 
eXIT-25

1.13 (0.87, 
1.47)
0.69 (0.43, 
1.09)

Brodaty21 

Dunbar32

1.  Mean age 76.5 years,  
36% male 

2.  A: Gal prolonged  
release capsule 
B: Gal 
TP: 26 weeks 

3. 971/768

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3.  Probable  

(mild to moderate)

Industry funded
Rand—2/2 
Blind—2/2 
withdraw—1/1

ADAS-cog A: 2.45 (1.76, 3.39)
B: 2.56 (1.83, 3.56)

CIBIC+ (20) 
(improved/ 
stabilized vs. 
deteriorated)

A:  1.19 (0.84, 
1.70)

B:  1.18 (0.83, 
1.69)

NPI (20) A:  1.11 (0.81, 
1.54) 

B:  1.20 (0.87, 
1.67)

ADCS- 
ADL (20)

A:  1.62  
(1.17, 
2.24) 

B:  1.21 
(0.87, 
1.67)

Bullock22 1.  Mean 76.5 years,  
48.3% male

2. Gal (24 mg/d)
TP: 6 months double  
blind and then 6 months  
open-label extension 

3. 285/238

1. NINCDS-ADRDA 
NINCDS-AIReN 

2.  Alzheimer’s  
disease and  
cerebrovascular  
disease 

3.  Probable vascular  
dementia, possible 
Alzheimer’s disease

Not reported
Rand—1/2
Blind—2/2 
withdraw—1/1

ADAS-cog  
(at 6 months— 
end of double-
blind phase)

2.42 (1.48, 3.97) NT NPI N/A DAD N/A

Darreh-Shori23 1.  Mean age 69 years,  
10 males 

2. Gal (16–24 mg/d) 
TP: 3 month double  
blind and 9 month  
open-label extension 

3. 18/17

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3. Mild

Partially funded  
by industry 
Rand—2/2
Blind—2/2 
withdrawal—1/1

ADAS-cog N/A NT NT NT

(Continued)
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Table 2. Study characteristics and effect sizes for outcomes measured within each study.
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2.  Interventions and  

treatment duration (TP) 
3.  Randomized/ 

completing trial

1.  Criteria for diagnosis 
2. Diagnosis 
3. Disease severity

Study quality Cognitive  
function

Global assessment Behavior/Mood ADL

Funding  
source  
Randomization
Blinding 
Withdrawals

Measure Result
odds ratio (95% CI) 
or 
mean difference score 
(endpoint—baseline)

Measure Result Measure Result Measure Result

Galantamine versus Donepezil
wilcock37 1.  Mean age 73.5 years,

37.9% male
2.  Gal 24 mg vs.  

Don 10 mg 
TP: 52 weeks 

3. 188/149

1.  NINCDS- 
ADRDA 

2.  Alzheimer’s  
disease 

3. Probable

Industry funded
Rand—1/2 
Blind—1/2 
withdraw—1/1

MMSe (20)
ADAS-cog (20)

1.65 (0.97, 2.80)
1.34 (0.79, 2.27)

NT NPI (20) (P . 0.05) BrADL 1.06 (0.62, 
1.79)

Ancoli- 
Israel38

1.  Community dwelling,  
mean age 77.5 years,
68.6 years  
(caregivers),
38% male and 
81% white 

2.  Gal (8–16 mg/d) vs.  
Don (5–10 mg/d)
TP: 52 weeks 

3. 63/54

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3. Mild to moderate

Industry funded
Rand—1/2
Blind—1/2 
withdraw—1/1

NT CIBIC+ 
(gal vs. don: 
improved/ 
stabilized vs. 
deteriorated)

0.08 (0.02,  
0.29)

NT NT

Galantamine versus Placebo
Auchus20 1.  Mean age 72 years,  

64% men
2. Gal 4–24 mg/d

TP: 4 week single-blind 
placebo run-in, 22 week 
double-blind phase

3. 788/634

1.  NINDS- 
AIReN 

2.  vascular  
dementia 

3. Mild to moderate

Industry funded
Rand—1/2 
Blind—2/2 
withdrawal—1/1

ADAS-cog 1.56 (1.20, 2.03) CIBIC+ N/A 
(P = 0.069)

NPI 0.73 (0.56, 
0.95)

ADCS-ADL 
eXIT-25

1.13 (0.87, 
1.47)
0.69 (0.43, 
1.09)

Brodaty21 

Dunbar32

1.  Mean age 76.5 years,  
36% male 

2.  A: Gal prolonged  
release capsule 
B: Gal 
TP: 26 weeks 

3. 971/768

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3.  Probable  

(mild to moderate)

Industry funded
Rand—2/2 
Blind—2/2 
withdraw—1/1

ADAS-cog A: 2.45 (1.76, 3.39)
B: 2.56 (1.83, 3.56)

CIBIC+ (20) 
(improved/ 
stabilized vs. 
deteriorated)

A:  1.19 (0.84, 
1.70)

B:  1.18 (0.83, 
1.69)

NPI (20) A:  1.11 (0.81, 
1.54) 

B:  1.20 (0.87, 
1.67)

ADCS- 
ADL (20)

A:  1.62  
(1.17, 
2.24) 

B:  1.21 
(0.87, 
1.67)

Bullock22 1.  Mean 76.5 years,  
48.3% male

2. Gal (24 mg/d)
TP: 6 months double  
blind and then 6 months  
open-label extension 

3. 285/238

1. NINCDS-ADRDA 
NINCDS-AIReN 

2.  Alzheimer’s  
disease and  
cerebrovascular  
disease 

3.  Probable vascular  
dementia, possible 
Alzheimer’s disease

Not reported
Rand—1/2
Blind—2/2 
withdraw—1/1

ADAS-cog  
(at 6 months— 
end of double-
blind phase)

2.42 (1.48, 3.97) NT NPI N/A DAD N/A

Darreh-Shori23 1.  Mean age 69 years,  
10 males 

2. Gal (16–24 mg/d) 
TP: 3 month double  
blind and 9 month  
open-label extension 

3. 18/17

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3. Mild

Partially funded  
by industry 
Rand—2/2
Blind—2/2 
withdrawal—1/1

ADAS-cog N/A NT NT NT

(Continued)
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Table 2. (Continued)

Author year 1. Population
2.  Interventions and  

treatment duration (TP) 
3.  Randomized/ 

completing trial

1.  Criteria for diagnosis 
2. Diagnosis 
3. Disease severity

Study quality Cognitive  
function

Global assessment Behavior/Mood ADL

Funding  
source  
Randomization
Blinding 
Withdrawals

Measure Result
odds ratio (95% CI) 
or 
mean difference score 
(endpoint—baseline)

Measure Result Measure Result Measure Result

erkinjuntti24 1.  Mean age 75.1  
years, 53% male 

2.  Gal (24 mg/d)
TP: 6 months

3. 592/457

1. NINDS
NINCDS

2.  vascular  
dementia and 
Alzheimer’s  
disease 

3. Probable

Partially funded  
by industry 
Rand—2/2
Blind—2/2
withdraw—1/1

ADAS-cog 1.90 (1.39, 2.59) CIBIC+  
(improved/ 
stabilized vs. 
deteriorated)

1.96 (1.37,  
2.82)

NPI (20) 1.39 (1.02,  
1.89)

DAD (20) 1.59 (1.16, 
2.17)

Kertesz25 1.  Mean age 63  
years, 62% male 

2. Gal 16–24 mg/d
TP: 18 week open-label  
gal phase followed by  
8 week double blind  
phase 

3. 36/34

1.  Mesulam’s criteria  
for PPA or Neary  
et al criteria for  
FTD by PPA 

2. FTD by PPA 
3. MMSe . 5

Industry funded
Rand—1/2
Blind—2/2
withdrawal—1/1

MMSe Gal: -1.2 
Pl: -1.0 
(P = 0.8772) 
(decreases indicate 
deterioration)

CGI-I Gal: -0.1
Pl: 0.4 
(P . 0.05) 
(increases  
indicate 
deterioration)

NPI Gal: 7.3 
Pl: -2.9 
(P = 0.0664) 
(increases 
indicate 
deterioration)

ADCS- 
ADL

Gal: -1.3 
Pl: -3.4 
(P = 0.2745) 
(decreases 
indicate 
deterioration)

Raskind26 1.  Mean age 75.4 years,  
38% male 

2. A: Gal 24 mg/d
B: Gal 32 mg/d
TP: 6 months

3. 636/438

1. NINCDS 
2.  Alzheimer’s  

disease 
3. Mild to moderate

Industry funded
Rand—2/2
Blind—2/2
withdraw—1/1

ADAS-cog A: 3.29 (2.14, 5.07) 
B: 2.76 (1.77, 4.30)

CIBIC+ 
(improved/
stabilized vs. 
deteriorated)

A:  1.92 (1.18, 
3.10) 

B:  1.70 (1.04, 
2.79)

NT DAD (20) (P . 0.05)

Rockwood27 

Markowitz33

1.  Mean age 74.9 years,  
44% male 

2. Gal 24–32 mg 
TP: 3 months 

3. 386/288

1. NINCDS 
2.  Alzheimer’s  

disease 
3.  Probable  

(mild to moderate)

Industry funded
Rand—2/2
Blind—2/2 
withdraw—1/1

ADAS-cog 1.77 (1.20, 2.61) CIBIC+ 
(improved/ 
stabilized vs. 
deteriorated)

2.22  
(1.38, 3.57)

NPI (20) 1.19  
(0.81, 1.75)

DAD (20) 
PSQI 
NPI— 
sleep

1.75 (1.19, 
2.58) 
(P = 0.59) 
(P = 0.51)

Rockwood28 

Rockwood34

1.  Mean age 77 years,  
37% men 

2. Gal 8–24 mg/d 
TP: 4 month  
double blind and  
4 month open-label  
extension

3. 130/109

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3.  Probable  

(mild to moderate)

80% funded  
by industry 
Rand—2/2
Blind—2/2 
withdraw—1/1

ADAS-cog (at 
4 months—end 
of double blind 
phase—ITT)

Gal: -1.9
Pl: 0.1
(P = 0.04) 
(increases indicate 
deterioration)

CIBIC+ (at  
4 months—end  
of double blind  
phase—ITT) 
(increases  
indicate  
deterioration)

Gal: -0.3
Pl: 0.1 
(P = 0.03)

Reduction of 
verbal  
repetition 
(improved/
stabilized vs. 
deterioration)

1.17 (0.35,  
3.83)

DAD (at 
4 months— 
end of  
double  
blind  
phase—ITT)

(P = 0.13)

Tariot29 

Cummings35

1.  Mean age 76.8 years,  
36% male

2. A: Gal 8 mg/d
B: Gal 16 mg/d 
c: Gal 24 mg/d 
TP: 5 months 

3. 978/679

1. NINCDS 
2.  Alzheimer’s  

disease 
3.  Probable (mild  

to moderate)

Not reported 
Rand—2/2 
Blind—2/2 
withdraw—1/1

ADAS-Cog A: 1.47 (1.00, 2.17) 
B: 2.59 (1.88, 3.57) 
c: 2.47 (1.79, 3.40)

CIBIC+ 
(improved/ 
stabilized vs. 
deteriorated)

A:  1.17 (0.77, 
1.78) 

B:  2.06 (1.44, 
2.93) 

c:  1.86 (1.31, 
2.65)

NPI (20) 
NPI-caregiver 
distress  
subscale  
(mean  
difference  
in score)

A:  0.95 (0.65, 
1.40) 

B:  1.38 (1.01, 
1.89) 

c:  1.35 (0.99, 
1.85) 

A:  0.97 (0.61, 
1.55) 

B:  1.36 (0.92, 
2.01) 

c:  1.45 (0.98, 
2.14)

ADCS- 
ADL (20)

A:  1.12 (0.76, 
1.64)

B:  1.88 (1.37, 
2.58) 

c:  1.54 (1.13, 
2.11)

(Continued)
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Table 2. (Continued)

Author year 1. Population
2.  Interventions and  

treatment duration (TP) 
3.  Randomized/ 

completing trial

1.  Criteria for diagnosis 
2. Diagnosis 
3. Disease severity

Study quality Cognitive  
function

Global assessment Behavior/Mood ADL

Funding  
source  
Randomization
Blinding 
Withdrawals

Measure Result
odds ratio (95% CI) 
or 
mean difference score 
(endpoint—baseline)

Measure Result Measure Result Measure Result

erkinjuntti24 1.  Mean age 75.1  
years, 53% male 

2.  Gal (24 mg/d)
TP: 6 months

3. 592/457

1. NINDS
NINCDS

2.  vascular  
dementia and 
Alzheimer’s  
disease 

3. Probable

Partially funded  
by industry 
Rand—2/2
Blind—2/2
withdraw—1/1

ADAS-cog 1.90 (1.39, 2.59) CIBIC+  
(improved/ 
stabilized vs. 
deteriorated)

1.96 (1.37,  
2.82)

NPI (20) 1.39 (1.02,  
1.89)

DAD (20) 1.59 (1.16, 
2.17)

Kertesz25 1.  Mean age 63  
years, 62% male 

2. Gal 16–24 mg/d
TP: 18 week open-label  
gal phase followed by  
8 week double blind  
phase 

3. 36/34

1.  Mesulam’s criteria  
for PPA or Neary  
et al criteria for  
FTD by PPA 

2. FTD by PPA 
3. MMSe . 5

Industry funded
Rand—1/2
Blind—2/2
withdrawal—1/1

MMSe Gal: -1.2 
Pl: -1.0 
(P = 0.8772) 
(decreases indicate 
deterioration)

CGI-I Gal: -0.1
Pl: 0.4 
(P . 0.05) 
(increases  
indicate 
deterioration)

NPI Gal: 7.3 
Pl: -2.9 
(P = 0.0664) 
(increases 
indicate 
deterioration)

ADCS- 
ADL

Gal: -1.3 
Pl: -3.4 
(P = 0.2745) 
(decreases 
indicate 
deterioration)

Raskind26 1.  Mean age 75.4 years,  
38% male 

2. A: Gal 24 mg/d
B: Gal 32 mg/d
TP: 6 months

3. 636/438

1. NINCDS 
2.  Alzheimer’s  

disease 
3. Mild to moderate

Industry funded
Rand—2/2
Blind—2/2
withdraw—1/1

ADAS-cog A: 3.29 (2.14, 5.07) 
B: 2.76 (1.77, 4.30)

CIBIC+ 
(improved/
stabilized vs. 
deteriorated)

A:  1.92 (1.18, 
3.10) 

B:  1.70 (1.04, 
2.79)

NT DAD (20) (P . 0.05)

Rockwood27 

Markowitz33

1.  Mean age 74.9 years,  
44% male 

2. Gal 24–32 mg 
TP: 3 months 

3. 386/288

1. NINCDS 
2.  Alzheimer’s  

disease 
3.  Probable  

(mild to moderate)

Industry funded
Rand—2/2
Blind—2/2 
withdraw—1/1

ADAS-cog 1.77 (1.20, 2.61) CIBIC+ 
(improved/ 
stabilized vs. 
deteriorated)

2.22  
(1.38, 3.57)

NPI (20) 1.19  
(0.81, 1.75)

DAD (20) 
PSQI 
NPI— 
sleep

1.75 (1.19, 
2.58) 
(P = 0.59) 
(P = 0.51)

Rockwood28 

Rockwood34

1.  Mean age 77 years,  
37% men 

2. Gal 8–24 mg/d 
TP: 4 month  
double blind and  
4 month open-label  
extension

3. 130/109

1. NINCDS-ADRDA 
2.  Alzheimer’s  

disease 
3.  Probable  

(mild to moderate)

80% funded  
by industry 
Rand—2/2
Blind—2/2 
withdraw—1/1

ADAS-cog (at 
4 months—end 
of double blind 
phase—ITT)

Gal: -1.9
Pl: 0.1
(P = 0.04) 
(increases indicate 
deterioration)

CIBIC+ (at  
4 months—end  
of double blind  
phase—ITT) 
(increases  
indicate  
deterioration)

Gal: -0.3
Pl: 0.1 
(P = 0.03)

Reduction of 
verbal  
repetition 
(improved/
stabilized vs. 
deterioration)

1.17 (0.35,  
3.83)

DAD (at 
4 months— 
end of  
double  
blind  
phase—ITT)

(P = 0.13)

Tariot29 

Cummings35

1.  Mean age 76.8 years,  
36% male

2. A: Gal 8 mg/d
B: Gal 16 mg/d 
c: Gal 24 mg/d 
TP: 5 months 

3. 978/679

1. NINCDS 
2.  Alzheimer’s  

disease 
3.  Probable (mild  

to moderate)

Not reported 
Rand—2/2 
Blind—2/2 
withdraw—1/1

ADAS-Cog A: 1.47 (1.00, 2.17) 
B: 2.59 (1.88, 3.57) 
c: 2.47 (1.79, 3.40)

CIBIC+ 
(improved/ 
stabilized vs. 
deteriorated)

A:  1.17 (0.77, 
1.78) 

B:  2.06 (1.44, 
2.93) 

c:  1.86 (1.31, 
2.65)

NPI (20) 
NPI-caregiver 
distress  
subscale  
(mean  
difference  
in score)

A:  0.95 (0.65, 
1.40) 

B:  1.38 (1.01, 
1.89) 

c:  1.35 (0.99, 
1.85) 

A:  0.97 (0.61, 
1.55) 

B:  1.36 (0.92, 
2.01) 

c:  1.45 (0.98, 
2.14)

ADCS- 
ADL (20)

A:  1.12 (0.76, 
1.64)

B:  1.88 (1.37, 
2.58) 

c:  1.54 (1.13, 
2.11)

(Continued)
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Table 2. (Continued)

Author year 1. Population
2.  Interventions and  

treatment duration (TP) 
3.  Randomized/ 

completing trial

1.  Criteria for diagnosis 
2. Diagnosis 
3. Disease severity

Study quality Cognitive  
function

Global assessment Behavior/Mood ADL

Funding  
source  
Randomization
Blinding 
Withdrawals

Measure Result
odds ratio (95% CI) 
or 
mean difference score 
(endpoint—baseline)

Measure Result Measure Result Measure Result

wilcock30 

wilcock36

1.  Mean age 72.2 years, 37% 
male 

2. A: Gal 24 mg/d 
B: Gal 32 mg/d 
TP: 6 months 

3. 653/525

1. NINCDS 
2.  Alzheimer’s  

disease 
3.  mild to  

moderate

Non-industry  
funding source 
Rand –2/2 
Blind—2/2 
withdraw—1/1

ADAS-cog A: 2.47 (1.75, 3.49) 
B: 2.56 (1.81, 3.62)

CIBIC+ 
(improved/
stabilized vs. 
deteriorated)

A:  1.62 (1.10, 
2.40)

B:  1.90 (1.28, 
2.84)

NT DAD (20) A:  1.40  
(0.99, 
1.97) 

B:  1.50 
(1.06, 
2.12)

wilkinson31 1.  Community  
dwelling, mean age  
73.8 years, 42% male 

2. A: Gal 18 mg/d 
B: Gal 24 mg/d 
c: Gal 36 mg/d 
TP: 12 weeks 

3. 285/206

1. NINCDS 
dSM-III-R 

2.  Alzheimer’s  
disease 

3. mild to moderate

Industry funded 
Rand—2/2 
Blind—2/2 
withdraw—1/1

ADAS-Cog A: 1.63 (0.93, 2.85)
B: 2.32 (1.24, 4.34) 
c: 2.04 (1.07, 3.86)

CGIC(20) 
(improved/
stabilized vs. 
deteriorated)

A:  2.25 (1.04,  
4.87) 

B:  1.97 (0.84, 
4.61) 

c:  2.76 (1.05, 
7.17)

NT PDS (20) A:  1.52 
(0.74, 
3.12) 

B:  1.76  
(0.78, 
3.98) 

c:  1.19 
(0.54, 
2.61)

Galantamine versus Galantamine (comparison of washout periods)
wilkinson39 1. Mean age 75 years

2.  Gal vs. gal following  
don (randomization  
to 4-day vs. 7-day  
washout period after  
don/before gal) 
TP: 4 weeks,
48 wk open label 

3. 105/98

1. NR 
2.  Alzheimer’s  

disease 
3. mild to moderate

Industry funded 
Rand—1/2 
Blind—1/2 
withdraw—1/1

ADAS-cog (P . 0.05) NT NT NT

Abbreviations: 20, secondary outcome; ADAS-Cog, Alzheimer’s Dementia Assessment Scale-Cognitive Sub-scale; ADCS-ADL, Alzheimer’s Disease 
Co-operative Study–Activities of Daily Living; BrADL, Bristol Activities of Daily Living Scale; CGI-I, Clinical Global Impression of Improvement; CGIC, Clinical 
Global Impression of Change; CIBIC+, Clinician’s Interview Based Impression of Change; DAD, Disability Assessment for Dementia; Don, Donepezil; DSM-
III-R, Diagnostic and Statistical Manual of Mental Disorders, Third edition, Revised; eXIT-25, executive Interview; FTD by PPA, frontotemporal dementia 
by primary progressive aphasia; Gal, Galantamine; LOCF, last observation carried forward; MMSe, Mini-mental State exam; N/A, Not available; NINCDS, 
National Institute of Neurological and Communicative Disorders and Stroke; NINDS, National Institute of Neurological Disorders and Stroke; NINCDS-
ADRDA, National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer’s Disease and Related Disorders Association; NINCDS-
AIReN, National Institute of Neurological and Communicative Disorders and Stroke-Association Internationale pour la Recherche et l’enseignement 
en Neurosciences; NPI, Neuropsychiatric Inventory; NT, not tested; PDS, Progressive Deterioration Scale; Pl, Placebo; PQSI, Pittsburgh Sleep Quality 
Index.

trials did not indicate who collected data on harms, 
nor the training of these persons. Approximately 30% 
of trials did not describe the frequency or timing of 
harms collection; approximately half of the trials did 
not explicitly state that subjects were being actively 
probed for the presence of harms.

The majority of trials reported the types and fre-
quency of harms as a function of treatment group. 
Only two trials22,24 explicitly stated the method of 
analyzing harms (ie, frequency methods), although 
authors did not statistically compare between-group 
differences in harms.

Discussion
Extracted trial data (Table 2) and the meta analysis 
(Fig. 2) indicate that galantamine-treated persons on 
average have better outcomes than placebo-treated 
persons in cognitive function, global function, behav-
iour and mood, and ADLs. For comparison against 
donepezil, the evidence for galantamine is equivocal.

The galantamine-placebo results should be inter-
preted cautiously. While results were generally better 
in galantamine groups, cognitive and functional decline 
is irreversible in most dementias and cholinesterase 
inhibitors do not halt or reverse disease progression.47 
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Table 2. (Continued)

Author year 1. Population
2.  Interventions and  

treatment duration (TP) 
3.  Randomized/ 

completing trial

1.  Criteria for diagnosis 
2. Diagnosis 
3. Disease severity

Study quality Cognitive  
function

Global assessment Behavior/Mood ADL

Funding  
source  
Randomization
Blinding 
Withdrawals

Measure Result
odds ratio (95% CI) 
or 
mean difference score 
(endpoint—baseline)

Measure Result Measure Result Measure Result

wilcock30 

wilcock36

1.  Mean age 72.2 years, 37% 
male 

2. A: Gal 24 mg/d 
B: Gal 32 mg/d 
TP: 6 months 

3. 653/525

1. NINCDS 
2.  Alzheimer’s  

disease 
3.  mild to  

moderate

Non-industry  
funding source 
Rand –2/2 
Blind—2/2 
withdraw—1/1

ADAS-cog A: 2.47 (1.75, 3.49) 
B: 2.56 (1.81, 3.62)

CIBIC+ 
(improved/
stabilized vs. 
deteriorated)

A:  1.62 (1.10, 
2.40)

B:  1.90 (1.28, 
2.84)

NT DAD (20) A:  1.40  
(0.99, 
1.97) 

B:  1.50 
(1.06, 
2.12)

wilkinson31 1.  Community  
dwelling, mean age  
73.8 years, 42% male 

2. A: Gal 18 mg/d 
B: Gal 24 mg/d 
c: Gal 36 mg/d 
TP: 12 weeks 

3. 285/206

1. NINCDS 
dSM-III-R 

2.  Alzheimer’s  
disease 

3. mild to moderate

Industry funded 
Rand—2/2 
Blind—2/2 
withdraw—1/1

ADAS-Cog A: 1.63 (0.93, 2.85)
B: 2.32 (1.24, 4.34) 
c: 2.04 (1.07, 3.86)

CGIC(20) 
(improved/
stabilized vs. 
deteriorated)

A:  2.25 (1.04,  
4.87) 

B:  1.97 (0.84, 
4.61) 

c:  2.76 (1.05, 
7.17)

NT PDS (20) A:  1.52 
(0.74, 
3.12) 

B:  1.76  
(0.78, 
3.98) 

c:  1.19 
(0.54, 
2.61)

Galantamine versus Galantamine (comparison of washout periods)
wilkinson39 1. Mean age 75 years

2.  Gal vs. gal following  
don (randomization  
to 4-day vs. 7-day  
washout period after  
don/before gal) 
TP: 4 weeks,
48 wk open label 

3. 105/98

1. NR 
2.  Alzheimer’s  

disease 
3. mild to moderate

Industry funded 
Rand—1/2 
Blind—1/2 
withdraw—1/1

ADAS-cog (P . 0.05) NT NT NT

Abbreviations: 20, secondary outcome; ADAS-Cog, Alzheimer’s Dementia Assessment Scale-Cognitive Sub-scale; ADCS-ADL, Alzheimer’s Disease 
Co-operative Study–Activities of Daily Living; BrADL, Bristol Activities of Daily Living Scale; CGI-I, Clinical Global Impression of Improvement; CGIC, Clinical 
Global Impression of Change; CIBIC+, Clinician’s Interview Based Impression of Change; DAD, Disability Assessment for Dementia; Don, Donepezil; DSM-
III-R, Diagnostic and Statistical Manual of Mental Disorders, Third edition, Revised; eXIT-25, executive Interview; FTD by PPA, frontotemporal dementia 
by primary progressive aphasia; Gal, Galantamine; LOCF, last observation carried forward; MMSe, Mini-mental State exam; N/A, Not available; NINCDS, 
National Institute of Neurological and Communicative Disorders and Stroke; NINDS, National Institute of Neurological Disorders and Stroke; NINCDS-
ADRDA, National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer’s Disease and Related Disorders Association; NINCDS-
AIReN, National Institute of Neurological and Communicative Disorders and Stroke-Association Internationale pour la Recherche et l’enseignement 
en Neurosciences; NPI, Neuropsychiatric Inventory; NT, not tested; PDS, Progressive Deterioration Scale; Pl, Placebo; PQSI, Pittsburgh Sleep Quality 
Index.

Thus, better outcomes for galantamine often mean 
that the rate of deterioration in galantamine-treated 
persons is lower than in placebo-treated persons. Also, 
dementia is a chronic condition with median survival 
of 3.1 years for probable AD and 3.5 years for VaD.48 
However, the galantamine-placebo trials all had short 
follow-ups (#26 weeks), so no comparative evidence 
exists to indicate whether the benefits of active treat-
ment remain over the entire course of disease.

Another interpretation issue concerns the use 
of scales to measure efficacy in galantamine trials. 

Many galantamine-placebo comparisons, all based 
on changes in scale score, were statistically signifi-
cant at the 5% level. However, statistically significant 
differences in scale score (and ORs . 1.00) do not 
necessarily translate into clinically meaningful differ-
ences between groups.

Researchers have established minimum clinically 
important differences (MCIDs) in scale score for 
some instruments used in dementia drug trials (ie, 
±4-point change in ADAS-cog,49 ±3.72-point change 
in MMSE).50 Secondary analyses of double-blind 
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Cognition - ADAS-cog

Study or Subgroup

Auchus 2007
Rockwood 2001
Erkinjuntti 2002
Wilkinson 2001
Bullock 2004
Tariot 2000
Brodaty 2005
Wilcock 2000
Raskind 2000

Total (95% CI)

Heterogeneity: Tau² = 0.01; Chi² = 11.46, df = 8 (P = 0.18); I² = 30%
Test for overall effect: Z = 10.19 (P < 0.00001)

log[Odds Ratio]

0.4435
0.5709
0.6397
0.7115
0.8837
0.9046
0.9382
0.9398
1.0153

SE

0.1342
0.1985
0.1595
0.3264
0.2524
0.1634
0.1694
0.1774
0.2257

Weight

17.1%
10.3%
13.9%

4.6%
7.1%

13.5%
12.9%
12.1%

8.5%

100.0%

IV, Random, 95% CI

1.56 [1.20, 2.03]
1.77 [1.20, 2.61]
1.90 [1.39, 2.59]
2.04 [1.07, 3.86]
2.42 [1.48, 3.97]
2.47 [1.79, 3.40]
2.56 [1.83, 3.56]
2.56 [1.81, 3.62]
2.76 [1.77, 4.30]

2.14 [1.85, 2.48]

Odds RatioOdds Ratio
IV, Random, 95% CI

0.5 0.7 1 1.5 2
Favours placebo

Global Assessment – CIBIC+ or CGIC

Behavior/Mood – NPI

Activities of Daily Living – ADCS-ADL or DAD

Study or Subgroup
Auchus 2007
Brodaty 2005
Wilcock 2000
Tariot 2000
Erkinjuntti 2002
Rockwood 2001

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 5.80, df = 5 (P = 0.33); I² = 14%
Test for overall effect: Z = 4.71 (P < 0.00001)

log[Odds Ratio]
0.1195
0.1879
0.4056
0.4332
0.4634
0.559

SE
0.1348
0.1667
0.1767
0.1604
0.159

0.1983

Weight
23.0%
16.1%
14.5%
17.2%
17.4%
11.8%

100.0%

IV, Random, 95% CI
1.13 [0.87, 1.47]
1.21 [0.87, 1.67]
1.50 [1.06, 2.12]
1.54 [1.13, 2.11]
1.59 [1.16, 2.17]
1.75 [1.19, 2.58]

1.40 [1.22, 1.61]

Odds Ratio Odds Ratio
IV, Random, 95% CI

0.5 0.7 1 1.5 2
Favours placebo

Study or Subgroup

Auchus 2007
Rockwood 2001
Brodaty 2005
Tariot 2000
Erkinjuntti 2002

Total (95% CI)

Heterogeneity: Tau² = 0.06; Chi² = 13.42, df = 4 (P = 0.009); I² = 70%
Test for overall effect: Z = 0.94 (P = 0.35)

log[Odds Ratio]

−0.3154
0.1709
0.1854
0.3014
0.3281

SE

0.1356
0.1974
0.1667
0.1602
0.1587

Weight

22.1%
17.6%
19.8%
20.2%
20.4%

100.0%

IV, Random, 95% CI

0.73 [0.56, 0.95]
1.19 [0.81, 1.75]
1.20 [0.87, 1.67]
1.35 [0.99, 1.85]
1.39 [1.02, 1.89]

1.13 [0.87, 1.47]

Odds Ratio Odds Ratio
IV, Random, 95% CI

0.5 0.7 1 1.5 2
Favours placebo

Study or Subgroup

Brodaty 2005
Raskind 2000
Tariot 2000
Wilcock 2000
Erkinjuntti 2002
Rockwood 2001
Wilkinson 2001

Total (95% CI)

Heterogeneity: Tau² = 0.01; Chi² = 7.21, df = 6 (P = 0.30); I² = 17%
Test for overall effect: Z = 6.31 (P < 0.00001)

log[Odds Ratio]

0.1655
0.5306
0.6206
0.6419
0.6729
0.7975
1.0152

SE

0.1814
0.2517
0.1797
0.2033
0.1842
0.2425
0.4901

Weight

19.2%
11.2%
19.5%
16.0%
18.8%
12.0%
3.3%

100.0%

IV, Random, 95% CI

1.18 [0.83, 1.68]
1.70 [1.04, 2.78]
1.86 [1.31, 2.65]
1.90 [1.28, 2.83]
1.96 [1.37, 2.81]
2.22 [1.38, 3.57]
2.76 [1.06, 7.21]

1.77 [1.48, 2.11]

Odds Ratio Odds Ratio
IV, Random, 95% CI

0.5 0.7 1 1.5 2
Favours placebo

Favours galantamine

Favours galantamine

Favours galantamine

Favours galantamine

Figure 2. Meta analysis.
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 galantamine data and open-label donepezil data at the 
group level found a 4-point change on the ADAS-cog 
to be associated with similar changes on the CIBIC+ 
or GAS.51,52 In the 15 extracted trials, none of the group 
differences in ADAS-cog score exceeded four points.

Researchers have conducted little work to estab-
lish MCIDs for other scales used in dementia drug 
trials, so the clinical value of statistically significant 
results based on these scales remains uncertain.

The reporting of harms within the 15 extracted tri-
als was potentially biased, especially when defining 
serious and severe harms. Although authors gener-
ally reported the number of harms, they rarely speci-
fied the method (ie, frequency, timing) of reporting. 
This places the studies at risk of missing harms, par-
ticularly because active methods of collecting harms 
were rarely undertaken. Overall, we found a high risk 
of misclassification bias and underreporting of harms 
in the extracted trials.

Earlier systematic reviews of galantamine53,54 
identified four areas for further research. These 
areas included studying persons with severe demen-
tia, conducting follow-ups longer than six months, 
undertaking head-to-head comparisons with other 
cholinesterase inhibitors or memantine, and ascer-
taining drug effects on incidence and timing of 
institutionalization. Despite our inclusion of seven 
trials20,21,23,25,28,38,39 published after the earlier reviews, 
these four areas are still largely bereft of research.

Another important research gap is the lack of 
caregiver-related outcomes in galantamine trials. 
Caregivers are the ‘hidden victims’ of dementia55 

Table 3. Percentage ranges of subjects with most often 
reported harms in galantamine-placebo randomized 
 controlled trials.

Harm Percentage  
Range— 
Galantamine  
(minimum%,  
maximum%)

Percentage  
Range— 
Placebo  
(minimum%,  
maximum%)

Nausea 1125, 4030 025,2822

Diarrhea 431, 1322,30 231, 721,30

Dizziness 331, 1222 025, 1722

Accidental injury 324, 822 621, 1524

Serious harm  
(eg, hepatic failure)

125, 1626 125, 1326

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Were the harms pre-defined using standardized or precise definitions?

Were severe events precisely defined?

Were serious events precisely defined?

Were the number of deaths reported for each group?

Was the mode of harms collection specified as Active?:

Was the method of harms collection specified as Passive?

Specify who collected the harms?

Specify the training or background of who ascertained the harms?

Specify the timing and frequency of collection of the harms?

Were standard scale(s) or checklist(s) used for the collection of harms?

Specify if the harms reported encompass all the events or a selected
sample?

Was the number of participants that withdrew specified for each study
arm?

Was the total number of participants affected by harms specified for each
study arm?

Specify the number for each type of harmful event for each study group?

Specify the type of analyses undertaken for harms data?

Yes No Unclear

Figure 3. Percentage of randomized controlled galantamine trials with risk of bias in reporting harms.
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and they take on a greater role in treatment decision-
making as their loved ones progress to more severe 
disease. Galantamine’s impact on patient cognition, 
behaviour and mood, and ADLs can affect whether 
caregivers support and ‘promote’, or discourage, 
drug therapy. Also, dementia caregivers report 
lower quality-of-life and greater health challenges 
than non-caregivers.55,56 If galantamine can improve 
patient outcomes, then perhaps caregiver burden 
could decrease, thus improving caregiver health and 
delaying institutionalization.57

While caregiver outcomes are germane to assess-
ing the utility of galantamine, a consensus is needed 
to establish which outcomes are important and how to 
measure them. Trials for other cholinesterase inhibi-
tors have examined caregiver stress and the amount 
of time devoted to caring for a loved one.58 However, 
use of scales to measure constructs like stress requires 
determination of MCIDs and some evidence suggests 
caregivers cannot accurately estimate the time they 
devote to caregiving.59

Conclusion
The moderate-quality evidence from 12 random-
ized controlled trials shows galantamine-treated 
persons have better outcomes than placebo-treated 
persons after a maximum 6-month follow-up. Out-
comes included cognitive function, global function, 
behaviour and mood, and ADLs. Evidence from 
two galantamine versus donepezil trials does not 
favour one treatment over the other. A 4-day ver-
sus 7-day washout period was not shown to affect 
outcomes for galantamine-treated persons who 
received donepezil for at least 12 weeks prior to the 
washout period.

Evidence favouring galantamine must be inter-
preted carefully because ‘better outcomes’ some-
times means less deterioration than placebo and 
changes in scale score cannot easily be trans-
lated into clinically meaningful outcomes. Further 
research is required to assess galantamine’s efficacy 
in more severely affected populations, over longer 
periods than six months, in head-to-head compari-
sons with other dementia medications, and on the 
incidence and timing of institutionalization. Care-
giver outcomes are also important to assess in future 
research.

Disclosure
This manuscript has been read and approved by all 
authors. This paper is unique and not under consid-
eration by any other publication and has not been 
published elsewhere. The authors and peer reviewers 
report no conflicts of interest. The authors confirm 
that they have permission to reproduce any copy-
righted material.

Acknowledgements
Mark Oremus holds a Career Scientist Award from 
the Province of Ontario’s Ministry of Health and 
Long-Term Care and the McLaughlin Professorship 
in Population and Public Health. Parminder Raina 
holds the Raymond and Margaret Labarge Chair in 
Research and Knowledge Application for Optimal 
Aging.

References
 1. Alzheimer’s Association. 2010 Alzheimer’s disease facts and figures. 

Alzheimers Dement. 2010;6:158–94.
 2. Prvulovic D, Hampel H, Pantel J. Galantamine for Alzheimer’s disease. 

Expert Opin Drug Metab Toxicol. 2010;6:345–54.
 3. American Psychiatric Association. Diagnostic and Statistical Manual 

of Mental Disorders. 3rd ed. Washington, DC: American Psychiatric 
Association; 1980.

 4. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical 
method for grading the cognitive state of patients for the clinician. J Psy-
chiatr Res. 1975;12:189–98.

 5. International Classification of Diseases, 9th Revision, Clinical Modifica-
tion. Washington, DC: U.S. Department of Health and Human Services; 
1989.

 6. World Health Organization. The Tenth Revision of the International Clas-
sification of Diseases and Relative Health Problems (ICD-10). Geneva: 
World Health Organization; 1992.

 7. American Psychiatric Association. Diagnostic and Statistical Manual of 
Mental Disorders. 3rd revised ed. Washington, DC: American Psychiatric 
Association; 1987.

 8. American Psychiatric Association. Diagnostic Criteria from DSM-IV. 
Washington, DC: American Psychiatric Association; 1994.

 9. McKhann G, Drachman D, Folstein M, Katzman R, Price D,  Stadlan EM. 
Clinical diagnosis of Alzheimer’s disease: report of the NINCDS-ADRDA 
Work Group under the auspices of Department of Health and Human 
Services Task Force on Alzheimer’s Disease. Neurology. 1984;34: 
939–44.

 10. Roman GC, Tatemichi TK, Erkinjuntti T, et al. Vascular dementia: diagnos-
tic criteria for research studies. Report of the NINDS-AIREN International 
Workshop. Neurology. 1993;43:250–60.

 11. Hachinski VC, Iliff LD, Zilhka E, et al. Cerebral blood flow in dementia. 
Arch Neurol. 1975;32:632–7.

 12. Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports 
of randomized clinical trials: is blinding necessary? Control Clin Trials. 
1996;17:1–12.

 13. Santaguida P, Raina P, Ismaila A. McMaster Quality Assessment Scale of 
Harms (McHarm) for Primary Studies [e-resource]. Available at: http://hiru.
mcmaster.ca/epc/mcharm.pdf. Accessed 2010 Jul 27.

 14. Fleiss JL. Statistical Methods for Rates and Proportions. 2nd ed. New York: 
John Wiley and Sons; 1981.

http://www.la-press.com


Galantamine hydrobromide for treatment of dementia

Clinical Medicine Insights: Therapeutics 2010:2 823

 15. Borenstein M, Hedges LV, Higgins JPT, Rothstein H. Introduction to Meta-
Analysis. Chichester, UK: John Wiley and Sons, Ltd.; 2009.

 16. Rosen WG, Mohs RC, Davis KL. A new rating scale for Alzheimer’s dis-
ease. Am J Psychiatry. 1984;141:1356–64.

 17. Schneider LS, Olin JT, Doody RS, et al. Validity and reliability of the 
Alzheimer’s Disease Cooperative Study-Clinical Global Impression of 
Change. The Alzheimer’s Disease Cooperative Study. Alzheimer Dis Assoc 
Disord. 1997;11 Suppl 2:S22–32.

 18. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin 
Trials. 1986;7:177–88.

 19. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency 
in meta-analyses. BMJ. 2003;327:557–60.

 20. Auchus AP, Brashear HR, Salloway S, et al. Galantamine treatment of vas-
cular dementia: a randomized trial. Neurology. 2007;69:448–58.

 21. Brodaty H, Corey-Bloom J, Potocnik FC, Truyen L, Gold M, Damaraju CR. 
Galantamine prolonged-release formulation in the treatment of mild to 
moderate Alzheimer’s disease. Dement Geriatr Cogn Disord. 2005;20: 
120–32.

 22. Bullock R, Erkinjuntti T, Lilienfeld S, GAL-INT-6 Study Group. Manage-
ment of patients with Alzheimer’s disease plus cerebrovascular disease: 
12-month treatment with galantamine. Dement Geriatr Cogn Disord. 
2004;17:29–34.

 23. Darreh-Shori T, Kadir A, Almkvist O, et al. Inhibition of acetylcholinest-
erase in CSF versus brain assessed by 11C-PMP PET in AD patients treated 
with galantamine. Neurobiol Aging. 2008;29:168–84.

 24. Erkinjuntti T, Kurz A, Gauthier S, Bullock R, Lilienfeld S, Damaraju CV. 
Efficacy of galantamine in probable vascular dementia and Alzheimer’s 
disease combined with cerebrovascular disease: a randomised trial. Lancet. 
2002;359:1283–90.

 25. Kertesz A, Morlog D, Light M, et al. Galantamine in frontotemporal 
dementia and primary progressive aphasia. Dement Geriatr Cogn Disord. 
2008;25:178–85.

 26. Raskind MA, Peskind ER, Wessel T, Yuan W. Galantamine in AD: A 
6-month randomized, placebo-controlled trial with a 6-month extension. 
The Galantamine USA-1 Study Group. Neurology. 2000;54:2261–8.

 27. Rockwood K, Mintzer J, Truyen L, Wessel T, Wilkinson D. Effects of a 
flexible galantamine dose in Alzheimer’s disease: a randomised, controlled 
trial. J Neurol Neurosurg Psychiatry. 2001;71:589–95.

 28. Rockwood K, Fay S, Song X, MacKnight C, Gorman M. Video-Imaging 
Synthesis of Treating Alzheimer’s Disease (VISTA) Investigators. Attain-
ment of treatment goals by people with Alzheimer’s disease receiv-
ing galantamine: a randomized controlled trial [see comment]. CMAJ. 
2006;174:1099–105.

 29. Tariot PN, Solomon PR, Morris JC, Kershaw P, Lilienfeld S, Ding C. 
A 5-month, randomized, placebo-controlled trial of galantamine in AD. The 
Galantamine USA-10 Study Group. Neurology. 2000;54:2269–76.

 30. Wilcock GK, Lilienfeld S, Gaens E. Efficacy and safety of galantamine 
in patients with mild to moderate Alzheimer’s disease: Multicentre ran-
domised controlled trial. Galantamine International-1 Study Group. BMJ. 
2000;321:1445–9.

 31. Wilkinson D, Murray J. Galantamine: a randomized, double-blind, dose 
comparison in patients with Alzheimer’s disease. Int J Geriatr Psychiatry. 
2001;16:852–7.

 32. Dunbar F, Zhu Y, Brashear HR. Post hoc comparison of daily rates of 
nausea and vomiting with once- and twice-daily galantamine from a 
 double-blind, placebo-controlled, parallel-group, 6-month study. Clin Ther. 
2006;28:365–72.

 33. Markowitz JS, Gutterman EM, Lilienfeld S, Papadopoulos G. Sleep-related 
outcomes in persons with mild to moderate Alzheimer disease in a placebo-
controlled trial of galantamine. Sleep. 2003;26:602–6.

 34. Rockwood K, Fay S, Jarrett P, Asp E. Effect of galantamine on verbal 
repetition in AD: a secondary analysis of the VISTA trial. Neurology. 
2007;68:1116–21.

 35. Cummings JL, Schneider L, Tariot PN, Kershaw PR, Yuan W. Reduction of 
behavioral disturbances and caregiver distress by galantamine in patients 
with Alzheimer’s disease. Am J Psychiatry. 2004;161:532–8.

 36. Wilcock GK. Erratum: Efficacy and safety of galantamine in patients with 
mild to moderate Alzheimer’s disease: multicentre randomised controlled 
trial. BMJ. 2001;322:90.

 37. Wilcock G, Howe I, Coles H, et al. A long-term comparison of galan-
tamine and donepezil in the treatment of Alzheimer’s disease. Drugs Aging. 
2003;20:777–89.

 38. Ancoli-Israel S, Amatniek J, Ascher S, Sadik K, Ramaswamy K. Effects 
of galantamine versus donepezil on sleep in patients with mild to mod-
erate Alzheimer disease and their caregivers: a double-blind, head-to-
head, randomized pilot study. Alzheimer Dis Assoc Disord. 2005;19: 
240–5.

 39. Wilkinson DG, Howe I. Switching from donepezil to galantamine: 
a double-blind study of two wash-out periods. Int J Geriatr Psychiatry. 
2005;20:489–91.

 40. Guy W. ECDEU Assessment Manual for Psychopharmacology. Rockville, 
MD: National Institute of Mental Health; 1976.

 41. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, 
Gornbein J. The Neuropsychiatric Inventory: comprehensive assessment of 
psychopathology in dementia. Neurology. 1994;44:2308–14.

 42. Rockwood K, Graham JE, Fay S. Goal setting and attainment in  Alzheimer’s 
disease patients treated with donepezil. J Neurol Neurosurg Psychiatry. 
2002;73:500–7.

 43. Galasko D, Bennett D, Sano M, et al. An inventory to assess activities of 
daily living for clinical trials in Alzheimer’s disease. The Alzheimer’s Dis-
ease Cooperative Study. Alzheimer Dis Assoc Disord. 1997;11 Suppl 2: 
S33–9.

 44. Gelinas I, Gauthier L, McIntyre M, Gauthier S. Development of a functional 
measure for persons with Alzheimer’s disease: the disability assessment for 
dementia. Am J Occup Ther. 1999;53:471–81.

 45. Gauthier S, ed. Clinical Diagnosis and Management of Alzheimer’s Disease. 
3rd ed. London: Informa Healthcare; 2006.

 46. Wolfson C, Moride Y, Perrault A, Momoli F, Demers L, Oremus M. Drug 
Treatments for Alzheimer’s Disease. Part 2: A Review of Outcome Measures 
in Clinical Trials. Ottawa: Canadian Coordinating Office for Health Tech-
nology Assessment; 2000.

 47. Raina P, Santaguida P, Ismaila A, et al. Effectiveness of cholinesterase 
inhibitors and memantine for treating dementia: evidence review for a clini-
cal practice guideline. Ann Intern Med. 2008;148:379–97.

 48. Wolfson C, Wolfson DB, Asgharian M, et al. A reevaluation of the dura-
tion of survival after the onset of dementia. N Engl J Med. 2001;344: 
1111–6.

 49. Doraiswamy PM, Kaiser L, Bieber F, Garman RL. The Alzheimer’s 
Disease Assessment Scale: evaluation of psychometric properties and 
patterns of cognitive decline in multicenter clinical trials of mild to 
moderate Alzheimer’s disease. Alzheimer Dis Assoc Disord. 2001;15: 
174–83.

 50. Burback D, Molnar FJ, St. John P, Man-Son-Hing M. Key methodologi-
cal features of randomized controlled trials of Alzheimer’s disease therapy. 
Minimal clinically important difference, sample size and trial duration. 
Dement Geriatr Cogn Disord. 1999;10:534–40.

 51. Rockwood K, Fay S, Gorman M. The ADAS-cog and clinically meaningful 
change in the VISTA clinical trial of galantamine for Alzheimer’s disease. 
Int J Geriatr Psychiatry. 2010;25:191–201.

 52. Rockwood K, Fay S, Gorman M, Carver D, Graham J. The clinical mean-
ingfulness of ADAS-Cog changes in Alzheimer’s disease patients treated 
with donepezil in an open-label trial. BMC Neurology. 2007;7:26.

 53. Perras C, Shukla VK, Lessard C, Skidmore B, Bergman H, Gauthier S. 
Cholinesterase Inhibitors for Alzheimer’s Disease: A Systematic Review of 
Randomized Controlled Trials. Technology Report # 58. Ottawa: Canadian 
Coordinating Office for Health Technology Assessment; 2005.

 54. Loy C, Schneider L. Galantamine for Alzheimer’s disease. Cochrane Data-
base Syst Rev. 2004;CD001747.

 55. Zarit SH, Orr NK, Zarit JM. The Hidden Victims of Alzheimer’s Disease: 
Families Under Stress. New York: New York University Press; 1985.

 56. Moraes SR, Silva LS. An evaluation of the burden of Alzheimer patients on 
family caregivers. Cad Saude Publica. 2009;25:1807–15.

http://www.la-press.com


Publish with Libertas Academica and 
every scientist working in your field can 

read your article 

“I would like to say that this is the most author-friendly 
editing process I have experienced in over 150 

publications. Thank you most sincerely.”

“The communication between your staff and me has 
been terrific.  Whenever progress is made with the 
manuscript, I receive notice.  Quite honestly, I’ve 
never had such complete communication with a 

journal.”

“LA is different, and hopefully represents a kind of 
scientific publication machinery that removes the 

hurdles from free flow of scientific thought.”

Your paper will be:
• Available to your entire community 

free of charge
• Fairly and quickly peer reviewed
• Yours!  You retain copyright

http://www.la-press.com

Oremus et al

824 Clinical Medicine Insights: Therapeutics 2010:2

 57. Gaugler JE, Yu F, Krichbaum K, Wyman JF. Predictors of nursing home 
admission for persons with dementia. Med Care. 2009;47:191–8.

 58. Feldman H, Gauthier S, Hecker J, et al. Efficacy of donepezil on main-
tenance of activities of daily living in patients with moderate to severe 
Alzheimer’s disease and the effect on caregiver burden. J Am Geriatr Soc. 
2003;51:737–44.

 59. Oremus M, Cosby JL, Wolfson C. A hybrid qualitative method for pretesting 
questionnaires: the example of a questionnaire to caregivers of Alzheimer 
disease patients. Res Nurs Health. 2005;28:419–30.

http://www.la-press.com
http://www.la-press.com

