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1. Summary

This study has a two-by-two factorial design and is run on municipality level. The main purpose of the study is to examine the effect of stimulation therapy on cognitive function among community dwellers in Northern Norway with a resent diagnosis of mild to moderate Alzheimer’s disease (AD). A secondary purpose is to examine whether donepezil has an additional effect on cognition when added to stimulation therapy. 200 participants are expected to be included from nine municipalities during two years. In five municipalities the participants receive structured stimulation therapy, and in the remaining four they receive standard care, the latter acting as a control group. In both municipality groups participants are randomised double blinded to donepezil or placebo. Individuals with memory complaints are examined and diagnosed by general practitioners (GPs). Having received written and verbal information individuals with a diagnosis of probable AD are invited to participate in the study. Those willing to participate are then asked to sign a consent statement before they are included into the study. After inclusion each patient is examined with validated cognitive and neuropsychiatric tests every four months during a 1-year follow-up. The stimulation therapy offered to the five interventional municipalities consists of a wide range of individually adjusted activities. In the four control municipalities the participants receive standard care.  All participants receive donepezil or placebo in a random and double blinded manner.
2. Background    

Alzheimer’s disease (AD), constituting 65-70% of all dementia subtypes, is an age related progressive neurodegenerative disorder with increasing cognitive disability and impaired activities of daily living. The crude prevalence of dementia increases in Norway as elsewhere in the western countries1. Dementia imposes an increasing social and economic burden on the society. Any treatment aimed to reduce or reverse disease progress or postpone cognitive deterioration will be demanded by those afflicted, the caregivers and the society2. 
Stimulation therapy like physical exercise3;4, occupational therapy, cognitive and social stimulation5;6 has been applied in a number of studies with different design and duration7. The efficacy of stimulation therapy has not been convincing, and some of the studies report contradictory results. A Cochrane review 2003 found no effect of single cognitive stimulation therapy8. However, a meta-analysis of 30 trials studying the effect of exercise training in AD patients showed a significant effect on cognitive and functional performance as compared to a control group receiving standard care9. Graff et al. showed that occupational therapy improved cognitive function significantly and reduced the burden on caregivers10. 

In research stimulation therapy is challenging methodologically. Double blinding is impossible, whereas single blinding of test technicians is an option, but not always reliable. The interventional methods are time- and resource consuming and require programs of education and training to health professionals and caregivers. As a consequence studies comprising stimulation therapy usually have small sample size and relatively short duration. The number of weekly stimulation sessions has also been limited. Standardised and validated programs of stimulation therapy are not yet available. These methodological challenges reduce the accuracy and precision of any interventional study using stimulation therapy. However, a number of small interventional studies have been accomplished during the last years, most of them reporting significant effect of stimulation therapy compared to control groups. The effect of long lasting stimulation therapy on AD is still lacking. 

The drug treatment, which is symptomatic, has the last 15 years focused on insufficient neurotransmission, and mainly on cholinergic and glutamate synapses. During the recent years more attention is paid to reduced multisynaptic interactions affecting different cognitive domains like memory, attention and learning. A number of new drugs have been synthesized and tested, but only a few have provided symptomatic effect and proven to be safe enough for clinical application. In Norway three members of the cholinesterase inhibitors (ChEI) have received legal marketing for symptomatic treatment of early stage AD, of which donepezil is used most frequently. The safety and efficacy of these drugs have been discussed for years. The clinical trials of ChEI launched prior to approve marketing (Phase II and III studies) were of short duration, usually between 12 and 24 weeks11. These studies have been succeeded by a number of Phase IV studies, some of them lasting for a couple of years12. One of the largest population based ChEI studies included 595 AD patients and lasted for more than one year (AD2000)13. An increase in MMSE sum score of 0.8 points by donepezil as compared to placebo was reported (p<0.001).  However, this improvement had no influence on other patient-relevant outcomes such as frequency of institutionalisation, level of depression or anxiety, or progression of disability. Several review papers and meta-analyses on ChEI have been provided in recent years. The main conclusion from these papers is that ChEI (donepezil, rivastimine and galantamine) has a modest beneficial effect on cognition and a questionable clinical efficacy.
3. Hypothesis

3.1 Primary purpose

Examine the effect of stimulation therapy on cognitive function in participants with a recent diagnosis of AD
3.2 Secondary purpose

Examine whether donepezil added to stimulation therapy has any additional effect.

4. Method
4.1 Design

The present study has a two-by-two factorial design; - a randomised double blinded and placebo-controlled clinical trial (RCT) with donepezil added to an open intervention with stimulation therapy.. The municipalities are selected to the study according to some basic criteria including number of inhabitants, age distribution and ethnical homogeneity. Professional competence and a primary health care organised according to the principles of good clinical practice are mandatory.
To facilitate and secure the implementation of the interventional program prior to study onset the interventional municipalities have to be appointed in advance. Geographical proximity will probably promote synergistic effects between these interventional municipalities, whereas choosing maximum distance and pursuing the least contact between interventional and control municipalities will minimize the risk of dilution. 

All participants in both municipality groups are randomly selected to an RCT with donepezil or placebo in a double blind fashion  
4.2 Participants 

The participants in this study are selected from nine rural municipalities in Northern, with a total population of 70,000 inhabitants. The age group ≥ 65 year constitutes 11807 individuals. 200 patients with a resent diagnosis of AD are supposed to be recruited consecutively by GPs during two years. Five municipalities are implementing a program of dementia caring with stimulation therapy (The interventional municipality group) whereas the remaining four municipalities continue to offer standard care. (The control municipality group). 
4.2 Diagnosing criteria

According to ICD-1014 dementia is a chronic neurologic disorder involving several cognitive domains including impaired memory (especially short-term and episodic memory) and disturbances in one or more of the following cognitive functions: abstracting, language (especially semantic memory), planning, organization, constructing and visuospatial functions. The observed cognitive deficits should interfere with social or occupational activities and represent a significant decline from previous level of functioning. Decline in cognitive function should be steadily and progressively and not due to delirium, depression, endocrine disorders, nutrition deficiencies, infectious diseases or other dysfunctions in the central nervous system. Decline in cognitive function should have lasted for at least six months. No conscious disturbances should be detected. 

According to The Statistical Manual of Mental Disorders fourth edition (DSM-IV-TR)15, a dementia diagnosis of AD requires both memory disorders and deficits in at least one additional cognitive domain, both of which interfering with social functions and activities of daily living (ADL). Cognitive disabilities interfering with ADL is the main threshold for diagnosing AD in accordance with these criteria. However, the ICD-10 and DSM-IV-TR criteria overlap considerably.  
The National Institute of Neurological Disorders and Stroke-Alzheimer Disease and Related Disorders (NINCDS-ADRDA) criteria16 for probable AD require a clinical and neuropsychological established dementia diagnosis including deficits in at least two cognitive domains. They also include normal motor, sensory, or coordination functions at an early disease stage and absence of focal neurologic symptoms. Laboratory tests and cerebral computerised tomography should exclude other possible causes of cognitive impairment before the diagnosis of Alzheimer's disease can be made with confidence. These criteria also include neuropsychological tests to provide confirmatory evidence of the diagnosis of dementia.

4.3  Diagnosing dementia in the community
Patients recruited in general practice are examined by the community health professionals and diagnosed by experienced GPs who also refer the participants to cerebral computed tomography. Cognitive performance is assessed by Mini Mental Status Examination (MMSE)17 and Clock drawing test18. A caregiver or family member should extended the medical history and describe the executive and ADL functions. The impact of the disease on caregiver’s health and social life and on patients ADL are also assessed by a semi structured questionnaire, the Informant Questionnaire-Cognitive Decline in the Elderly, IQCODE19. A comprehensive number of biochemical analyses are recorded from each participant. Dementia and Alzheimer’s disease are diagnosed by GPs and geriatric specialists using the ICD-10 and DSM-IV-TR criteria. Diagnostic discrepancies will be discussed with another geriatric colleague and solved by consensus advised by NINCDS-ADRDA criteria for probable AD. Those complying with the ICD-10, DSM-IV-TR and NINCDS-ADRDA criteria for probable AD and fulfilling the inclusion / exclusion criteria are invited to participate in the study. 
4.4 Inclusion criteria
Patients with a recent diagnosis of probable AD, who have not received any symptomatic treatment and were not suffering from any co-morbidity interfering with cognitive testing, could be included in the study. Use of ChEI should not be contraindicated. MMSE sum score should be 10 points or more and age ≥ 65 and <100 years. 
4.5 Exclusion criteria

Age ≥ 100. MMSE sum score < 10. Patients suffering from dementia other than AD, serious brain injuries or infectious diseases in central nervous system and serious depression or psychosis are excluded. Patients with delirium and behavioral disturbances interfering with cognitive and clinical testing, reluctance to participate, and inability to understand the purpose of the study, or relatives/caregivers disapproving participation are also excluded. Patients where the use of ChEI is contraindicated are excluded 
4.6 Informed consent
After diagnosing AD each patient will be given written and verbal information about the study and asked to participate. Each patient answering yes to participate shall sign an informed consent before inclusion. A majority of the patients are anticipated to have reduced consent competence. As a consequence the informed consent shall also be signed by a spouse or a next to kin to comply with national guidelines.  
4.7  Basic recording file

The study has a basic recording file containing all recorded variables in the study. These include an individual demographic description, social living, occupational and medical history clinical symptoms and signs, the results of a clinical and neurological examination, blood pressure measurements, ECG, CT, BMI, current medical treatment (ATC-codes) and a comprehensive number of biochemical analyses measured at entry and after a 1-year follow-up. The recording file is constructed and made available for punching by The Clinical Research Centre at the University Hospital in Northern Norway. After collection and recording of the data in the study the database will be locked and secured by the Research Centre. 

4.8  Intervention with stimulation therapy

A panel consisting of psychiatric nurses, university lectures and members of The Competence Centre of Dementia in Northern Norway has developed a program of stimulation therapy including physical activities, cognitive, sensory and social stimulation. A number of activities are recommended within each area. This program, organised and carried out within the framework of the existing health care system, should be adjusted to each participant living in an interventional municipality taking functional and educational level and professional background into consideration. The intervention shall be carried out for a minimum of 30 minutes 5 days a week for one year in close co-operation with the patient and his/her family or trained health providers. A log for weekly registration of the daily stimulation activities is implemented. Health professionals conduct the stimulation in nursing homes while community nurses or other caregivers guided by the nurses are responsible for the stimulation therapy of community dwellers not receiving community health care. The stimulation program for all patients in the interventional municipalities is monitored and adjusted during the period of intervention. Patients living in a control municipality receive standard care. 

4.9 Randomisation

Participants in both municipality groups are randomised double blinded to donepezil or placebo by the Clinical Research Centre at The University Hospital in Northern Norway. The randomisation codes are transferred to the pharmacy at the county hospital in Bodø.  Donepezil is then prescribed to each patient by their GPs according to national guidelines. The pharmacy distributes donepezil or placebo to the participants according to the prescription and the randomisation codes.   

Donepezil and placebo are delivered by Pfizer, but has no influence on the study design, data collection, analyses of the results and publication.
4.10 Outcomes

A change of 2 points in MMSE sum score is defined as the primary outcome measure. A change in Alzheimer’s disease Assessment Scale, cognitive (ADAS-Cog)20 and Clock drawing test is defined as a secondary outcome. Basic activities of daily living are assessed with Barthel Index (BI)21, NeuroPsychiatric Inventory (NPI)22 identified psychiatric symptoms and depression were assessed with Montgomery and Aasberg Depression Rating Scale (MADRS)23.

4.11Testing for reliability

The two test technicians are trained at the Geriatric Department at the University Hospital. To improve intra and inter-rate reliability they have observed and evaluated each other by testing a number of patients with MMSE, ADAS-Cog, Clock drawing test, NPI, MADRS and BI prior to the study onset. Each participant in the study will be followed-up by the same test technician during the study period.

4.12 Follow-up
During a 1-year follow-up MMSE, Clock drawing test and ADAS-Cog are performed at baseline and at 4, 8 and 12 months. All other tests are performed at baseline and at 12 months. 

4.13 Study phases

Phase 1: Providing an educational program adjusted to health professional in the participating municipalities. Accomplished January 2006

Phase 2: Recruitment and intervention. Accomplished June 2009.

Phase 3: Data analyses and publishing. Expected to be accomplished June 2011. 

5. Protocol changes

5.1 Population based screening of cognitive function

From January 2006 to December 2006 only 27 patients with a recent diagnosis of AD were recruited by GPs. As a consequence of the low inclusion rate the recruitment method is extended to comprise a population based screening of cognitive function. An invitation letter enclosing a questionnaire modified from the Cambridge Examination for Mental Disorders of the Elderly and Strawbridge et al 24;25 was sent to all inhabitants ≥65 years in the participating municipalities, all together 11807 individuals. The questionnaire comprised six questions concentrating on the main cognitive domains affected in AD:

Postal Questionnaire

1. Do you want to participate in the dementia study? 

2. Has your memory deteriorated?

3. Do you forget where objects were left?

4. Do you have difficulties to find the appropriate words?

5. Do you have difficulties in managing daily activities, which earlier represented no problem?

6. Have you been examined with respect to memory impairment earlier?

An algorithm was provided to select individuals to further testing and examination:

Algorithm 

Individuals invited to clinical examination

1. “Yes” on question 1, 2, 3, 4, 5. “No” on question 6

2. “Yes” on question 1, 2, 5 and 3 or 4. “No” on question 6

The same diagnostic tools and diagnostic criteria are used independently of recruiting methods. The community health professionals examined patients recruited in general practice, whereas test technicians and physicians from the study administration visiting each of the participating municipalities diagnosed patients recruited by screening. In both recruitment groups experienced physicians conducted the clinical and neurological examination, and referred the participants to a cerebral computed tomography. 

5.2 Biobank and control group

791 individuals answered “Yes” to the first question and “No” to the remaining five questions. From this group 500 individuals were randomly selected by the Clinical Research Centre at the University Hospital and invited to cognitive testing and clinical examination and to participate as control group for the AD cases. 200 individuals were tested, examined and included.

The Dementia Study in Northern Norway has established a biobank. Blood samples from AD cases and the cognitively healthy control group have been gathered, fractioned and included in The National Biobank for Dementia Research.

6  Ethical considerations  
6.1 Consent competence

AD patients included in a clinical trial have a priori more or less reduced consent competence and reduced ability to understand an information letter. At an early disease stage they usually are able to make decisions in a rational manner and decide if they should participate in the study or not. At this stage a stand-in should not be allowed to interfere with the patient’s decision. Later on a spouse or next to kin should be asked to admit responsibility for the decision making process on behalf of the patient. Monitoring patients with reduced cognition who participate in an intervention clinical trial require especially awareness. The monitor and caregiver must observe sign of adverse reactions and any expressed reluctance to participate or inability to understand the purpose of the study. Signs like these require immediate exclusion from the study at any time during follow-up period.  Participant’s well being must always be considered as a main request in any clinical trial, and especially as it comes to participants with cognitive impairment.

6.2 Study design

It has been argued that a Phase IV studies on ChEI by now could be unethical according to a modest and statistical significant effect on cognition. However, this has not been an ethical issue in Norway. The contradictory outcome of numerous RCTs on ChEI  in addition to high drug costs and fare of adverse reaction has promoted this study.     

6.3 Approvals

The present study was approved in advance by the national authorities in charge including The Regional Committee for Medical Research Ethics in Northern Norway, The Privacy Ombudsman for Research, The Directory of Health and Social Welfare and The Norwegian Medicine Agency including the EudraCT database (no 2004-002613-37). Each participant gave a written informed consent co-signed by a spouse, a close relative or a guardian. The national authorities listed above have approved the consent formula and registered as an International Standard Randomized Controlled Trial within ClinicalTrials.gov (Identifier: NCT00443014). In October 2008 The Norwegian Medicine Agency conducted an inspection according to the principles of Good Clinical Practice in a randomized clinical trial. All remarks from this assessment, including monitoring routines were closed and approved. 

All the publications from this study intend to comply with The CONSORT statements and The Uniform Requirements for Manuscripts Submitted to Biomedical Journals. 

7  Statistics

7.1 Main analyses

Statistical analysis is carried out using SPSS version 15.0 (SPSS Inc. Chicago, US). Differences in demographic characteristics between municipality and medicine groups and between recruitment methods are assessed by independent sample t-tests and univariate analyses. Comparison of co-morbidity and drug use between AD cases and cognitively healthy controls are assessed by univariate analyses and logistic regression. Linear mixed models are used to assess time-trends in cognitive function over four time points and to assess differences in time-trends between groups of participants. Including an unstructured covariance matrix to the model controlled for possible dependences between repeated observations. In the municipality groups, time trend differences in cognitive function are assessed between the stimulation group and controls, and differences in the medicine groups are assessed between donepezil treatment group and placebo. Finally, the subgroup treated by stimulation therapy and donepezil will be compared to the subgroup receiving usual care and placebo. Model assumptions shall be assessed by means of residual analyses. The statistical analyses are performed with intention to treat, per protocol and subgroup analyses in order to estimate homogeneity and consistency of the data.
7.2 Power

Based on the calculation of power we found that a sample size of 64 in each group was necessary to detect a 2 point differences in change of mean MMSE sum score using 80% power, a standard deviation of 4 and a two-sided significance level of 5%

8 Data

8.1 Data collection an security

Every single paper containing medical information about any participant has to be collected and kept for 15 years under secured conditions according to the study approvals. 

Data from the medical history, clinical examination, cognitive tests and current medical use are recorded at entry and punched consecutively by the test technicians from the AD cases and from the cognitively healthy control group. For the AD cases cognitive tests were registered at each time point during one year. At the end the database has been assessed and locked by the Clinical Research Centre at The University Hospital. In this way the whole database from the Dementia Study in Northern Norway are secured carefully. 

8.2 Ownership and conflicts of interest. 
The complete database and biobank is owned by The Department of Community Medicine at the University of Tromsø. No conflict of interest exists in connection to the database. The database could be shared with anyone with a research protocol approved according to national legislations.  

9 Administration

9.1 Organization

The study has been conducted from a rural municipality in Northern Norway by a staff consisting of two test technicians, one research nurse and the project leader. Several geriatric specialists have participating in the diagnostic process. The scientific supervisor has participated considerable in every part of the study. 

9.2 Funding

The study is financed completely by public research funding. No commercial interests are involved. However, donepezil and placebo are delivered by Pfizer, but the company has no influence on the study design, data collection, statistical analyses or any publication of results.
9.3 Monitoring 

According to approvals from The Norwegian Medicine Agency the test technicians have provided all monitoring of the study in the participating municipalities.
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