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Abstract

Background—~Patients using cholinesterase inhibitors (ChEIs) have a delay in nursing home (NH)
admission compared with those who were not using the medication. There are no long-term studies
of the effects of memantine in combination with ChEIs use in Alzheimer disease (AD). This study
was conducted to examine the effects of ChEls and memantine on time to death and time to NH
admission.

Methods—Time to NH admission and death was examined in 943 probable AD patients who had
at least a 1-year follow-up evaluation. Of these patients, 140 (14.9%) used both ChEls and
memantine, 387 (45.0%) used only ChEls, and 416 (40.1%) used neither. The mean (SD) follow-up
time was 62.3 (35.8) months. The analysis was conducted with multivariable Cox proportional hazard
models controlling for critical covariates (ie, age, education level, gender, severity of the dementia,
hypertension, diabetes mellitus, heart disease, psychiatric symptoms and use of psychotropic
medications).

Results—Compared with those who never used cognitive enhancers, patients who used ChEIs had
a significant delay in NH admission (HR: 0.37, 95% CI 0.27 to 0.49); this effect was significantly
augmented with the addition of memantine (HR: 0.29, 95% CI 0.11 to 0.72) (memantine+ChEI vs
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ChEl alone). ChEls alone, or in combination with memantine had no significant association on time
to death.

Conclusions—This observational study revealed that the addition of the NMDA receptor
antagonist memantine to the treatment of AD with ChEI significantly altered the treated history of
AD by extending time to nursing home admission.

The increased longevity of elderly populations will be accompanied by a growing prevalence
of dementia, especially Alzheimer disease (AD).12 The annual number of AD cases likely will
double over the next 50 years, and its prevalence could quadruple to more than 10 million cases
by 2050.3 The progressive nature of AD, leading to severe functional and cognitive
deterioration,4 is one of the major determinants of nursing home admission 5 and increased
mortality in the older population. 8 The majority of Americans whose cause of death was judged
to be dementia (by their death certificate) died in nursing homes,” and had a larger number of
comorbidities compared with non-demented subjects.5 Consequently, the magnitude of this
devastating disease has a significant impact on care givers, and healthcare systems and their
resources.

One of the most important advances in the field of dementia has been the introduction of
symptomatic treatment for AD: cholinesterase inhibitors (ChEISs) (tacrine, donepezil,
rivastigmine and galantamine) and N-methyl-o-aspartate (NMDA) receptor modulators
(memantine). Clinical trials with ChEIs,8~11 memantine,12 and 1-year open-label studies11
1314 have shown the efficacy of these compounds. Short-duration combination therapy trials
(ChEls+memantine) have also shown functional and cognitive improvements in AD patients.
15 However, AD is a chronic degenerative disease with a clinical syndrome that may extend
over many years; only a few studies have explored the long-term response of AD patients to
ChEls.16 17 One study conducted by our group found that AD patients treated with ChEIs had
a decreased risk of institutionalisation compared with those who were never exposed to these
compounds, with similar survival rates between those with and without treatment.17 This was
interpreted as a sign of better functional state and quality of life of the patients, which allowed
them to remain at home for a longer period of time.

The introduction of memantine as symptomatic treatment for AD has changed the standard of
care of AD patients, from ChEls alone to combination therapy. However, there are no studies
that have explored the long-term effect (>1 year) of the combination treatment. In this
observational study, we described the effects of the use of ChEIs alone, or in combination with
memantine on time to nursing home (NH) admission and time to death in 943 probable AD
patients across a wide range of dementia severity —all the patients had a baseline assessment
and at least one follow-up evaluation in our referral research clinic (follow-up time ranged
from 0.8 to 18 years).

MATERIAL AND METHODS

All the patients were participants in the Alzheimer’s Research Program (ARP) (1983-1988)
or the Alzheimer disease Research Center (ADRC) at the University of Pittsburgh (1985 to
present). Subjects received an extensive neuropsychiatric evaluation including medical history
and physical examination, neurological history and examination, semistructured psychiatric
interview, and neuropsychological assessment.18 The clinical classification of the patients was
made initially by a neurologist and a psychiatrist based on their clinical evaluation. The
diagnosis was later reviewed by the study team (neurologists, neuroradiologists,
neuropsychologists and psychiatrists) at a Consensus Conference. All subjects were examined
at the clinic every year, and telephone interviews were conducted every 6 months. For those
who did not want to continue participating in the study or were unable to travel to the clinic,
annual telephone interviews with the primary care giver were conducted. These interviews
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included obtaining information on current status (living at home, and date of NH admission or
death), hospitalisations, systemic or neurological diseases, and medications. The ARP and
ADRC were approved by the local institutional review board.

The inclusion and exclusion criteria for the research centre have been published previously.
1819 Briefly, we excluded subjects with lifetime history of schizophrenia, manic-depressive
disorder, or schizoaffective disorder, history of electroconvulsive therapy, alcohol or drug
abuse/dependence within 2 years of the onset of the cognitive symptoms, history of cancer
within the previous 5 years, and any significant disease or unstable medical condition that could
affect the cognitive assessment (eg, chronic renal failure, chronic hepatic disease, severe
pulmonary disease). All patients were required to have a reliable informant (or care giver).

For the purpose of this report, we examined the data from 943 of the 1539 probable AD20
patients examined at the ADRC of Pittsburgh from April 1983 to December 2004; these were
all the patients with probable AD enrolled in the centre who had at least one follow-up
evaluation. For those subjects whose initial visit was in 2004, we included those who had their
second evaluation through February 2006. The 596 patients who did not continue being
followed at the clinic were older and less educated, were more likely to be African Americans,
had a longer duration of symptoms (from first cognitive symptom to initial evaluation) and
had a worse Mini-Mental State Examination (MMSE),21 Mattis Dementia Rating Scale
(MDRS),22 Clinical Dementia Rating (CDR),23 Blessed Dementia Rating Scale for Activities
of Daily Living (BDRS for ADL),24 Hamilton Depression Rating Scale (HDRS),25 Hachinski
Rating Scale (HRS) for vascular dementia26 and NYU scale for parkinsonism27 scores than
those who continued in the study (see table 1).

Psychiatric examination

The evaluations were conducted by geriatric psychiatrists using a semistructured interview,
28 and the Consortium to Establish a Registry for Alzheimer disease (CERAD) Behavioral
Rating Scale.?? The HDRS and the BDRS interviews were completed by the psychiatrist on
the basis of data from each patient and primary care giver. A total of six psychiatrists were
involved in the psychiatric diagnosis of these patients from 1983 to 2004. The reliability of
each item of the CERAD Behavioral Rating Scale ranged from kappa 0.60 to 0.85 (substantial
to near perfect agreement) among psychiatrists.18

Patients were evaluated by a psychiatrist at their annual visit, and the psychiatric diagnosis was
made at the Consensus Conference among the ADRC psychiatrists. For the purpose of this
analysis, symptoms were recorded as either present or absent. All patients diagnosed as having
depression met the DSM-IV criteria for major depressive disorder (in remission, in partial
remission, active, recurrent or single episode). Agitation required the presence of signs of
emotional distress, with or without increased motor activity. Aggression occurred when
patients displayed verbal or physical aggressive behaviour. Delusions were defined in
accordance with the DSM- 1V criteria,3° and were distinguished from confabulations,
disorientation and amnesia by requiring that the false beliefs persisted in spite of evidence to
the contrary. Hallucinations were accepted as present if the patient spontaneously reported a
sensory perception with no concomitant external stimulus. The diagnostic criteria for major
depression have remained stable during the last 20 years,30~32 and the diagnosis of agitation,
aggression and psychosis has not been modified in our clinic since its inception.

Neurological examination

The neurological exam included a semistructured interview with the care givers that examined
the effects of cognition on the most relevant instrumental and performance in activities of daily
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living (eg, household chores, driving, job performance, handling finances, hygiene,
continence), as well as the actual exam. The examiner also completed the NYU Scale for
parkinsonism and the HRS.

Neuropsychological evaluation

Between 1983 and 1988, all of the subjects completed extensive neuropsychological testing
designed, in part, to help in the development of an understanding of the differing patterns of
presentation and progression in AD and related dementias.33 Beginning in 1988, the battery
was shortened and streamlined as the clinical course of AD became better understood. The
neuropsychological evaluation included two global measures of cognition: the MMSE (from
1983 to 2004) and the MDRS (from 1983 to 2002). The neuropsychological battery used after
1988 included measures of: Memory—immediate and delayed recall of a word list (from the
Alzheimer’s Disease Assessment Scale),34 and of the modified Rey—Osterreith figure;35
Language—Modified Boston Naming Test,36 and verbal (FAS)37 and category fluency33
tests; Visuospatial/Visuoconstructional—Visual discrimination test,38 and copy of the
modified Rey—Osterreith;35 and Attention/executive functions—Digit spans,3? and Trail-
making test.0

Statistical analysis

The study data were maintained and managed using SPSS for Windows (v12—v15); the analysis
was completed using SAS (SAS Institute, Cary, North Carolina). We used t tests to compare
continuous variables, and x? to compare categorical variables.

Of the 1539 subjects in the entire cohort, three used memantine alone and were excluded from
the analyses. Consequently, 1536 were entered in the analyses; 144 (9.4%) used memantine
+ChEls, 526 (34.2%) used ChEls only, and 866 (56.4%) used neither. However, when we limit
the cohort to those who had at least 1 year of follow-up, the numbers are 140 (14.9%), 387
(45.0%), 416 (40.1%), respectively, yielding a total of 943 patients, which we refer to as Cohort
1 (see fig 1). For all the patients who took medication, the mean time on ChEIls was 38.4 (22.2)
months, and on memantine 19.2 (9.6) months. The first patient on ChEIs began taking the
medication on 9 July 1990 (as part of a controlled trial). The patient with the longest time in
the ADRC to receive ChEI was entered in the study on 4 January 1984 and began taking
medication on 9 October 1997.

The first use of memantine was recorded for a patient on 28 January 2002 (this patient was
enrolled into the study on 29 July 1997). Therefore, we had to create a second cohort of patients
to account for any differences that could be related to the year of entry into the study. A
subcohort of 443 patients was identified who enrolled on or after 29 July 1997, and had at least
1 year of follow-up. However, 14 of these patients did not use any medication, resulting in 429
patients available for analysis; 140 patients used memantine+ChEl, and 289 used only ChEls.
We refer to this subgroup of 429 patients as Cohort 2. Twenty-four subjects used memantine
before its FDA approval in the USA; three participated in the memantine trial, and 21 purchased
their medication overseas.

For the survival analysis, Cox proportional hazard models treated medication use as a time-
dependent covariate. In addition, age, education level, baseline MMSE scores, duration of
symptoms, APOE-4 allele, hypertension, diabetes mellitus, heart disease, major depression,
psychosis, aggression, agitation and psychiatric medication (antidepressants, antipsychotic,
sedatives/anxiolytics and hypnotics) were considered as time-dependent covariates in the fully
adjusted model. The time to NH was also entered as a covariate in the analysis of time to death.
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We used a stepwise method for variable selection in the proportional hazard model to identify
covariates for both end-points. In order to account for the selection bias due to the inclusion
of the subjects with a 1-year follow-up, we repeated the analysis assigning each subject a weight
equal to the reciprocal of the probability of having a 1-year follow-up, which is estimated using
the covariates. The results from weighted and unweighted analysis were similar, so only the
unweighted results are shown.

Table 2 shows the baseline characteristics of the subjects in Cohort 1. The patients who were
never exposed to any dementia treatment had a lower prevalence of hypertension, heart disease,
lower MMSE and MDRS scores, and a shorter overall follow-up time compared with the other
two groups. The patients using ChEIls only were older, and had higher HRS scores than the
other two groups. The patients using ChEls+memantine were better educated and had a lower
NYU scale score. The three groups of patients were different from each other in terms of BDRS-
ADL and frequency of deceased and institutionalised patients.

Table 3 shows the total number of psychiatric symptoms in the three groups in Cohort 1.
Patients who never used medication were less likely to have had major depression, psychosis
or agitation compared with those who did use ChEls and/or memantine. Subjects using ChEls
only had a greater frequency of aggression compared with those who never used cognitive-
enhancing medication. Patients who were never exposed to dementia medication used more
antipsychotics, and fewer antidepressants, multivitamins, vitamin E, aspirin or estrogens
(women only) than the medicated patients. However, they used more tricyclicss MAOI and
fewer SSRI/third-generation antidepressants than the other two groups. Subjects taking ChEls
+memantine used fewer sedatives/anxiolytics and hypnotics than the other two groups.

Table 4 shows the baseline characteristics of Cohort 2. Patients using ChEls alone were older
and had a lower education level and higher scores on the BDRS, NYU scale and the HRS
compared with those using ChEls+memantine. A greater proportion of the patients using ChEls
alone died or were admitted to nursing homes during follow-up than those with combination
therapy. Table 5 shows the psychiatric symptoms and psychotropic and other medication use.
A greater proportion of the patients using ChEls alone also used sedatives/anxiolytics,
hypnotics and aspirin compared with the combination therapy group. A greater proportion of
patients on ChEls+memantine used more lipid-lowering agents than the group taking ChEls
alone.

Survival analysis

The principal finding from this analysis is that the addition of memantine to a regime including
ChEls further delays nursing home admission from that time afforded by ChEls alone. Neither
single nor combination therapy affected time to death.

The analysis of Cohort 1 used the untreated patients as the reference group (see fig 2). The
adjusted analysis showed that patients on ChEls only (Relative Hazard (RH): 0.37 (95% ClI
0.27 to 0.49)) and those taking both (ChEls+memantine) (RH: 0.29 (95% CI 0.11 to 0.72))
were less likely to be admitted to a nursing home during follow-up than the untreated patients.
The RH of ChEls+memantine versus ChEI was 0.29 (95% CI 0.11 to 0.72), showing that the
risk of NH admission in the combination therapy group was reduced by a factor of 3.4 relative
to the group taking only ChEls. There was no association with medication use and time to
death; ChEls versus untreated (RH: 1.1 (95%CI 0.88 to 1.38), and ChEls+memantine versus
untreated (RH: 0.92 (95% CI 0.56 to 1.49)).
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The analysis of Cohort 2 used the patients on ChEls monotherapy as the reference group (see
fig 3). In the fully adjusted model, patients using ChEls+memantine were more than seven
times less likely to go to a nursing home (RH: 0.13 (95% CI 0.03 to 0.56)), and no association
was found with time to death during the observation period. In Cohort 2, nursing home
admission was a predictor of time to death (RH: 1.94 (95% CI 1.17 to 3.24)).

DISCUSSION

This observational study is the first to report that the addition of an NMDA receptor modulator
to a regimen of ChEIs augments their effects on the treated history of AD. The addition of
memantine to the ChEls regimen provides benefits above those of ChEI alone by extending
the time to NH admission but does so without affecting the time to death.1’

Although all of the medicated patients had a decreased risk of NH admission compared with
untreated AD subjects, there was more than a threefold decrease in risk in the ChEls
+memantine group compared with ChEls alone. These findings extend the results of the short-
term trials (ie, 12—24 weeks) conducted in moderate to severe AD patients who showed
additional cognitive and functional benefits in subjects receiving combination therapy.*! Other
factors (ie, psychiatric symptoms) that are known to increase the likelihood of nursing home
admission appear to be less severe in patients with combination therapy.42 All of this suggests
that the patients using combination therapy were more easily cared for by their care givers, and
consequently remained at home for a longer period of time.

Previous studies of both pharmacological and non-pharmacological treatment in AD can be
interpreted in the context of compression of morbidity.3 While therapy may improve cognition
and behaviour, and result in a longer time at home prior to residential care, none of the studies
reported extended survival.17 We propose that the augmentation of the effects of ChEIs by
memantine may be due to changes in the communications skills of the doubly treated patients.
This suggestion is consistent with previous observations of improved cognition, function and
behaviour in institutionalised patients treated with ChEls4445 or memantine.#® Language,
praxis and visuospatial functions, as well as specific basic activities of daily living (ie, getting
dressed, bowel/bladder control), improved with ChEIs in a nursing home population.4
Therefore, it is possible that combination therapy may enhance these effects, allowing subjects
to maintain better communication skills, and enhancing physical health prior to the
institutionalisation period.

This study has several strengths. First, it includes a large cohort of AD patients across the whole
spectrum of dementia severity that was characterised carefully using standardised assessments.
Longitudinal follow-up was intensive and included interim telephone contact with the patients’
care givers. Second, the detailed clinical information available from each patient allowed us
to control for the major determinants of institutionalisation (eg, psychosis, disruptive
behaviours, antipsychotic use)447752 and death (eg, sedative use).453 Third, the requirement
that each patient have a reliable care giver maximised the likelihood that medication
compliance was optimal, and that medical management was optimised. This latter point,
however, also raises the possibility that patients enrolled in this study may overestimate the
benefits of ChEls and memantine in that medical management is likely better (due to persistent
contact with the ADRC staff) than that received by the “average” AD patient without access
to such expertise.

The most clinically meaningful effects of the medications currently used to treat AD occur
with long follow-up intervals, usually 1 year or more. Unfortunately, these critical outcomes,
time to institutionalisation, death or rate of change cannot be reasonably evaluated in the
standard 24- or 48-week clinical trial. Further, because ChEls are the standard of care in AD,
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placebo-controlled trials are ethically difficult. Thus, observational studies such as this one
may be one of the only ways to evaluate the long-term effects of these medications. It should
be noted that our findings cannot be easily compared with those of the AD 2000 Collaborative
Study.>* That study recruited only individuals with AD and vascular dementia whose treating
physicians were uncertain about the benefits of the treatment. Furthermore, unlike even the
untreated subjects in our study, the majority of the critical events in the AD 2000 study occurred
within the first 48 weeks of the study (58% of the NH admissions and 75% of the deaths),
suggesting that those patients had multiple and severe comorbidities.

Our cohort reflects the multiple transformations in the care and treatment of AD patients over
the last 20 years, as well as the type of patients recruited through referral clinics. The ADRC
initially enrolled AD patients with few comorbidities, since the Centre was focused on
understanding the clinical and biological characterisation of the syndrome. This explains the
relatively few cases of heart disease and hypertension in subjects who were never exposed to
dementia medication. At the same time, there was a change in the treatment of disruptive
behaviours (eg, agitation, aggression) from using antipsychotic medications to using
antidepressants.>® Similarly, the use of lipid-lowering agents became more widespread when
statins were introduced in the mid-1990s. The use of time-dependent covariates took into
account the majority of the factors that were associated with progression in AD. Nevertheless,
this is an observational study that can be influenced by the temporal variation of the factors
that can influence survival. In order to address this issue, we created Cohort 2, which included
only the patients entered in the study after 1997, the entry date of the first patient treated with
memantine. Even in this subset of patients, we were able to detect significant protective effects
of combination therapy, above and beyond those conferred by ChEls alone.

Although there are two types of medication for the treatment of AD, there are no guidelines
for the use of dual therapy, and their use may vary from one country to another. Combination
therapy is widely available to all AD patients in the US, but there is heterogeneity among other
countries in the use of this strategy. Our findings suggest that memantine can augment the
effects of ChEIs on the treated history of AD. Both ChEIls and memantine are symptomatic
treatments for AD, and they seem to achieve their purpose of slowing down the apparent clinical
progression of the disease, and their benefits are most evident over the long term.
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1538 with Probable AD

o] 996 without follow-up
evaluation
943 with at least
one follow-up evaluation

Cohort 1 ChEls alone: 387

No dementia treatment: 416

ChEls + memantine: 140

ﬁ

Q8 started with ChEls
before 1997

Cohort 2 | ChElg alone: 289
ChEls + memantine: 140

Figure 1.

Flow chart of the patients examined from 1983 to 2004, and the number of patients in each
cohort. AD, Alzheimer disease; ChEls, cholinesterase inhibitors.
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Figure 2.

Time to nursing home admission in Cohort 1. ChEls, cholinesterase inhibitors.
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Time to nursing home admission in Cohort 2. ChEIs, cholinesterase inhibitors.
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Table 1

Demographic, clinical, and genetic characteristics of 1539 probable Alzheimer disease (AD) patients

Probable AD subjects

With at least one Without annual evaluation t Test/y?2 p Value

annual evaluation
No of subjects 943 596
Mean (SD) age at study entry 73.1(8.7) 742 (8.1) 253 0.01
Gender: women (%) 635 (67) 421 (71) 1.84 0.17
Mean (SD) education level 12.4(2.9) 11.7 (2.9) —4.69 <0.001
(years)
Race: Caucasians (%) 888 (94) 546 (92) 3.75 0.05
Mean (SD) MMSE 18.2 (5.4) 15.0 (6.3) -10.5 <0.001
Mean (SD) MDRS (n=1160) 109.5 (19.5) 102.3 (23.6) -5.65 <0.001
Mean (SD) CDR 1.2 (0.59) 1.5(0.78) 9.39 <0.001
Mean (SD) BDRS for ADL 5.2(3.8) 6.8 (4.6) 7.25 <0.001
Mean (SD) NYU scale for 9.7 (12.0) 14.0 (12.9) 6.16 <0.001
parkinsonism
Mean (SD) HDRS 6.1(4.3) 7.4(5.3) 4,70 <0.001
Mean (SD) HRS 2.4 (1.7) 2.7(2.1) 3.27 0.001
Mean (SD) duration (years) of 3.8(2.3) 4.4(2.9) 114 0.001
the disease™
APOE-4 allele (n=1067) (%) 416 (58) 201 (57) 0.16 0.68
HypertensionT(%) 377 (40) 227 (38) 0.54 0.45
Diabetes mellitus (%) 63(7) 47(8) 079 037
Heart diseaseS (%) 132 (14) 88 (11) 2.16 0.14

*
From symptom onset to initial evaluation.

TTold by doctor.
ITold by doctor and using hypoglycaemic agents.

§History of congestive heart failure, angina, or coronary by pass grafting/coronary angioplasty.

BDRS for ADL, Blessed Dementia Rating Scale for Activities of Daily Living; CDR, Clinical Dementia Rating; HDRS, Hamilton Depression Rating
Scale; HRS, Hachinski Rating Scale; MDRS, Mattis Dementia Rating Scale; MMSE, Mini-Mental State examination; NYU, New York University.
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Table 4
Demographic characteristics by dementia medication of the subjects who had at least 1 year of follow-up (Cohort
2)
ChEI ChEIl+memantine F ratio/y? p Value
No of subjects 289 140
Mean (SD) overall follow-up 35.9(19.7),9.4 10 40.4 (19.7)*,10.8 10 90.7 —-2.20 0.02
(months), range 102.0
Mean (SD) age at study entry 75.6 (8.3) 72.8 (10.2) 3.80 0.002
Gender: women (%) 198 (68.5) 89 (64) 1.04 0.30
Mean (SD) education level 12.4 (2.8) 13.3(3.1) —-2.93 0.004
Race: Caucasians (%) 268 (93) 132 (94) 0.36 0.54
Mean (SD) MMSE 18.7 (5.1) 18.6 (5.1) 0.30 0.75
Mean (SD) MDRS (n=650) 113.4 (15.9) 114.0 (15.3) -111 026
Mean (SD) CDR 1.2 (0.61) 1.1 (0.62) 0.89 0.37
Mean (SD) BDRS for ADL 4.6 (3.4) 34(2.7) 3.51 <0.001
Mean (SD) NYU scale for 9.6 (12.4) 4.9 (8.0) 2.56 0.01
parkinsonism
Mean (SD) HDRS 6.3 (4.4) 6.1 (5.6) 0.40 0.68
Mean (SD) HRS 2.8 (2.0) 2.1(13) 3.54 <0.001
Mean (SD) duration (years) of the 3.8(2.3) 3.6 (1.8) 0.91 0.36
diseasel
APOE-4 allele (n=401) (%) 161 (59) 74 (58) 0.009 092
Hypertension® (%) 163 (56) 67 (48) 276 0.09
Diabetes mellitus® (%) 26 (9) 6(4) 3.07 0.08
Heart disease (%) 55 (19) 31(22) 0.57 0.45
Deceased (%) 80 (28) 20 (14) 9.46 0.002
Nursing home admission (%) 51 (18) 7(5) 12.9 <0.001

*
Mean (SD) time on memantine: 19.2 (9.6) months.

TFrom symptom onset to initial evaluation.

iToId by doctor.

§Told by doctor and using hypoglycaemic agents.

ﬂHistory of congestive heart failure, angina, or coronary by pass grafting/coronary angioplasty.

BDRS for ADL, Blessed Dementia Rating Scale for Activities of Daily Living; CDR, Clinical Dementia Rating; ChEI, cholinesterase inhibitor; HDRS,
Hamilton Depression Rating Scale; HRS, Hachinski Rating Scale; MDRS, Mattis Dementia Rating Scale; MMSE, Mini-Mental State examination;

NYU, New York University.
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Table 5

Psychiatric symptoms and medication use at any time (baseline+follow-up) in subjects who had at least 1 year
of follow-up (Cohort 2)

ChEl ChEl+memantine 12 p Value
No of subjects 289 140
Psychiatric symptoms

Major depression (%) 60 (21) 28 (20) 0.12 0.72

Psychosis (%) 194 (67) 88 (63) 076  0.38

Aggression (%) 89 (31) 39 (28) 0.38 0.53

Agitation (%) 249 (86) 123 (88.5) 025 061

Psychiatric medication

Antidepressants (%) 156 (54) 71 (51) 0.40 0.52

TricyclicssMAOI (%) 4(1) 2(1) 5.23 0.26

SSRI/third generation (%) 152 (53) 69 (46)

Antipsychotics (%) 56 (19) 23 (15) 0.54 0.46
Typical (%) 9(3) 0 5.25 0.26
Atypical (%) 47 (16) 23 (16)

Sedatives, anxiolytics and hypnotics (%) 52 (18) 11 (8) 7.73 0.005

Other treatments

Multivitamins (%) 135 (47) 68 (49) 013 071

Vitamin E>400 1U (%) 168 (58) 53 (38) 0.87 0.35

Lipid-lowering agents (%) 71 (25) 59 (42) 13.7 <0.001

ASA >81 mg (%) 95 (33) 40 (28) 020  0.002

Estrogens (n=635) (%) 35 (18) 16 (18) 0.04 0.83

ASA, acid acetylsalicylic; ChEI, cholinesterase inhibitor; MAOI, monoamine oxidase inhibitors; SSRI, selective serotonin-reuptake inhibitors.
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