MRC CFAS Scientific Strategy for the Biological Resource

1.0 General Background

1.1 Context

1.2 Current Findings

1.3 Current activity of Study

1.4 Current Scientific Strategy

1.5 Current Structure
1.6 Current Cooperative Members

2.0 Specific background of the resource

2.1 Original aims of the biological collections

2.2 Development & accrual of Biological collections

2.3 Storage of the current collection

2.4 Ethical and governance structures including BRAC

2.5 Access arrangements

3.0 Scientific Strategy Development

3.1 Neuroscience grouping

3.2 Development of the strategy

4.0


4.1
Aims Brain Resource


4.1.1
Core



4.1.2
Extended Core



4.1.3
Non Core


4.2
Aims Blood Resource


4.2.1
Core



4.2.2
Extended Core



4.2.3
Non Core

5.0
Facilitation of collaboration


5.1
Core 

5.2
Identification of core areas not covered

5.3
Facilitating new approaches


5.4
Facilitation of analysis

5.5
Rules


5.5.1
Duties/Details of study

                        5.5.2    Duties/Details of collaborators
6.0
Current version of analysis strategy version 2
1.0 General Background

1.1 Context

The MRC Cognitive Function and Ageing Study (MRC CFAS) was set up in the last decade of the last century to address areas of concern to society raised by ageing of the population.  It is a multidisciplinary study, working with populations who were 65 years and over at that time.  Its aim is to throw light on areas of key significance for ageing societies; health and frailty over time, their relationship to quality of life and maintenance of independence.  The questions it addresses are still of key importance.
MRC CFAS is a longitudinal, multicentre (Cambridge, Gwynedd, Liverpool, Newcastle, Nottingham and Oxford), observational population based study whose original aims were to examine the descriptive epidemiology of dementia across sites within England and Wales, along with cognitive decline, consequent disability and their resource implications.  Biological resources were collected after the baseline and the scope of the study became broader.  A fuller description is available on study website (www.cfas.ac.uk)
1.2 Current Funding
MRC CFAS was originally a set of five academic centres independently organized and managed but using a single protocol for five of the sites (apart from Liverpool) with data storage and analysis conducted at MRC Biostatistics Unit.  After ten years the management and coordination of the study moved to the University of Cambridge Department of Public Health and Primary Care.  The study became an MRC Cooperative in February 2001 and the funding for the core running of the study was approved with a new MRC grant running, from February 2005 for four years following a full review in 2004.
1.3 Current Activity of the Study
Ongoing activity includes continuing contact with donor respondents, maintenance and facilitation of collaboration of the core biological resource, maintenance and facilitation of the data collected over the last fifteen years, continuous updating of the whole database for vital status.  The scientific work is divided into four main themes: Dementia, cognition and associated aspects, depression, healthy active life expectancy and disability, health and health policy.  Supporting these themes are three others: the biological resource, ethics and governance and data analysis.  Each of these areas has a lead.  Major collaborations and participating centres are represented at the management committee of the study which meets three to four times a year.  This committee also has three lay representatives each recruited through different constituencies (Alzheimer’s Society, Age Concern and Hospital Chaplaincy).  All matters relating to the study are handled by the core team with the area lead and brought before the management committee via email or at the regular meetings.  Individuals involved in the study in the past are kept up to date with drafts and publications as they are developed.

1.4  Current Scientific Strategy
The scientific strategy was developed for the cooperative and approved by MRC in 2002.  This process had led to the development of the themes noted in 1.3 which each had a programme of activity.  These are updated regularly at the management committee meetings with theme lead reports on existing grants, new possible collaborators, requests for collaborations and ongoing publication.

The study organizes specific topic based or data based meetings as necessary which also feed back into the theme developments.
1.5  Study Structure
See Appendix 1.
1.6   Co-operative group members
The co-operative draws on the particular expertise of the investigators and researchers from historical and recent collaborations: Cambridge: epidemiology (Brayne), medical statistics, computing and archiving (Matthews, Chatfield), database and automated mapping (Gao – MRC Biostatistics Unit), genetic epidemiology (Easton, Rubinsztein – Gene-environment Co-op), study management and fieldwork (Barnes), neuropsychology (Huppert); ethics and governance (Parry); Exeter: public health and functional ability (Melzer); Edinburgh: actuarial research (Macdonald) Leicester: epidemiology, medical statistics and ethnicity, cohort analysis (Jagger); Liverpool: instrument development and subtypes of dementia (McCracken); London: depression (Dewey); Newcastle: old age psychiatry (McKeith), health policy and health services research and early dementia changes (Bond), population neuropathology (Povlikovski, Kalaria) and depression (Thomas); Nottingham: neuropathology (Lowe); Oxford: neuropathology (Esiri); Sheffield: neuropathology (Ince, Wharton, Forster), neurology/gene array analysis (Shaw), hypoxic adaption (Lewis). The lay member panel are full and active participants in all aspects of the Co-operative (Davies, Barber, Lloyd)

2.0       Specific background to the MRC CFAS biological resource
2.1       Original aims of the biological collection

2.1.1
 Brain donation collection

To provide an unparalleled brain tissue bank resource for integrated epidemiological, neuropathological, genetic and molecular biological investigation of neurodegenerative disease and ageing.  To establish and maintain a bank of donated brain tissue, to examine the donated brains systematically according to the CERAD criteria for diagnosis of Alzheimer’s disease and other causes of dementia. Data are sent to Cambridge for integration into the neuropathology archive.
2.1.2
Blood collection aims.

Establish and maintain a bank of blood specimens for genetic and nutritional analysis.

2.2  STORAGE OF BIOLOGICAL RESOURCE
2.2.1 Bloods

2.2.1.1 Old Bloods

Bloods have been taken in the past in Cambridge and Nottingham, funded by a different grant stored in freezer facilities in the University Department of Psychiatry, Cambridge; now 500 Nottingham bloods have been removed to the EPIC store.  10mls of whole blood, with serum from earlier endocrine analyses on 1000 bloods have been stored.  These are up to ten years old and have been stored in –20°c freezers.

2.2.1.2 DNA from 1996-8
Blood was taken in the third wave of the study on assessed individuals. EDTA tubes were sent directly to the Clinical Genetics laboratory at Cambridge where DNA was extracted and stored in the diagnostic laboratory.  The samples arrived in the laboratory and were logged onto the database with unique identifier and DNA bank number, back-up hard copy of the sample details is made.  The DNA bank number allows efficient retrieval from the –80 freezer.  DNA is extracted from blood or saliva using standardised procedures.   Quality control procedures were routine.  The samples are stored under the usual rigorous confidential and secure manner integral to Clinical Genetics. 

2.2.1.3 Serum from 1996-8
Blood samples collected at the third wave of interviews were sent to the EPIC laboratory where they were handled according to the EPIC protocol.  Labelled straws were filled with specific samples and are stored in clearly marked containers in liquid nitrogen Dewars. These are stored in Cambridge.

2.2.1.4 Oxford bloods
At Oxford independent funding was obtained to enable collection of blood samples at the second wave of interviews. These may be available for collaborative purposes on request to Oxford, but are not part of the main study resource. MREC do, however, expect to be approached for approval of single centre work in CFAS which may require Advisory Committee approval. DNA was extracted on these samples by Dr Rubinsztein and is stored in Cambridge at present. Part of the DNA has been taken to the US in an Oxford-specific genetic collaboration.  The DNA is at the Peninsular Medical School, Exeter (2006) for a collaborative project with David Melzer.
2.3 Brain Collection
	Cambridge
	The Cambridge brain bank facilitates the collection of donations from Cambridge Centre.  Following processing of the tissue it is moved to the Sheffield Tissue Bank for archiving.

	Gwynedd
	The brains are temporarily stored in the NHS Mortuary (Gwynedd Hospitals) before transfer to Sheffield Tissue Bank for diagnostic neuropathology

and archiving.

	Liverpool
	The brains are transferred to the Dept of Pathology having been originally collected by the Department of Anatomy, before transfer to Sheffield Tissue Bank for diagnostic neuropathology and archiving.

	Newcastle
	The brains are stored in the Newcastle Brain Tissue Bank at the MRC 

Building and custodianship is administered by the staff of that Bank.  This is supported by MRC in terms of banking infrastructure.

	Nottingham
	The brains are stored in the University Department of Pathology (Professor 
Jim Lowe) When basic neuropathology is completed they are transferred to Sheffield for archiving.

	Oxford
	The brains are collected and held at Dept of Neuropathology at the Radcliffe Infirmary for diagnostic neuropathology before transfer to Sheffield for Archiving.

	Sheffield

	Brains are received and archived from other Centres as above and for specific studies.  They are stored in the Dept of Neuropathology, Royal Hallamshire Hospital.  Custodianship is administered by the Sheffield Tissue Bank within 
The Division of Genomic Medicine, Sheffield University.


2.4 Clinical & governance issues

The procedures in each centre were approved by LREC’s in the fieldwork and early stages.  At the formation of the Cooperative full MREC approval for banking has been given with LREC notification.  All consent forms and local procedures were scrutinized by MREC at the time of the approval (Ref: 99/5/22, 05/MRE05/37).  Each individual use of tissue and biological resource has to go before MREC.  
Current MREC approval for the CFAS Study requires that the Advisory Committee and the CFAS Cooperative Management Committee have seen and approved use of study based tissues and that LREC or equivalent approval is in place in each locality where the tissue is used.  This is taken to mean studies on which MRC have funded the infrastructure which enables collections.
The Biological Resource Advisory Committee of CFAS is covered by the University of Cambridge’s policies on good research governance.  It reports to the General Board’s Research Policy Committee, Chaired by the Vice-Chancellor Professor Alison Richard, Secretary Dr David Secher.  All users will be expected to comply in all sites within DOH and University research governance frameworks, or equivalent, where outside the UK.
2.5   Access Arrangements
A tissue application form must be completed and submitted to the CFAS Management Committee, prior to submission to the Biological Resource Advisory Committee who must support and approve the proposal before it can proceed.  The request will then go before MREC for approval before release of the tissue from the appropriate Bank.
3.0  Scientific strategy

3.1  The Neuroscience grouping
Since the creation of the cooperative scientific strategy the neuroscientists and the core team meet to discuss ongoing work and opportunities for collaboration.  These meetings are minuted and earlier similar meetings generated an original list of questions to be addressed by the study.  Planned activity falls naturally into areas which are core, areas which are not currently core but enhance the planned activity and those which are outside this framework.

A liaison can be seen with collections of this kind between the approach that any measurement should be carried out on all the resource for it to be legitimate, or at the extreme opposite potential collaborators should be allowed to specify particular tissues they may need irrespective of the provenance of the sample.  The stance of the study and the ethical framework is that there are unique aspects of the study and each potential collaboration and hypothesis should start with the question is this the most appropriate sample for the particular hypothesis?

3.2  Development of a Biological Resource/ Scientific Strategy 
The Biological Resource Advisory Committee which advises and overseas the resource meets once a year and discusses programme, processes and ethics in some detail.  At its meeting in 2005 the committee agreed that the optimization of the resource would be facilitated by a working scientific strategy.  Such a strategy would have several purposes:
1. To provide the context and state of the resource at any time

2. To provide a description of the prevalence and size of the resource

3. To provide the scientific approach and where new collaboration fits in, and is integrated to enhance the whole.

4. To provide up to date information on how to access the resource

5. To provide a shortened version that can be used as an appendix in grant proposals so that investigators can demonstrate to funders how any particular collaboration fits in with the overall study strategy.

4.0   Aims
4.1   Aims for the Brain Resource
a.  to improve understanding of the relationship between pathological processes  

     and cognitive decline in the elderly.  

b.  to generate quantitative data on pathological variables from brain tissues 

     donated to CFAS

c.  to integrate these new data with existing data on pathology, clinical status and 

     genetic risk factors previously acquired during the CFAS programme

4.1.1  Core Aims 
Characterisation of the whole sample using measures and techniques that have robust hypotheses demonstrated empirically suggesting the measures are strongly associated with dementia, cognitive decline and relevant clinical or biological aspects.

4.1.2  Core extended

Improved characterization of the whole or part of the brain resource; possibly as part of a pilot where the hypotheses are strong but the empirical data are less strong.

4.1.3  Non Core
This might be seen as opportunistic where it is possible to create appropriate case control sets to investigate more risky hypotheses for which only this resource will do but which it is unlikely will be extended to the whole sample.
4.1.4. Table 
	CORE
	EXTENDED
	NON CORE

	Cerad
	Synaptic measures
	Stem cell 

	Alphasynuclein
	Gene polymorphisms:
Inflammatory
	

	Aβ
	Astrocytic gliosis
	

	Tau
	Biochemical estimations of insoluble protein load:
Tau

Alpha Synuclein

Aβ
	

	ApoE
	Morphological and
Neuochemical correlates of

depression
	

	Vascular characterization
	
	

	White matter
	
	


Bold = In Process      Italic = Known/desirable
4.2 Aims for the blood resource
4.2.1 Core 
Genetic: The overall aim of the study is to establish which set of candidate Single Nucleotide Polymorphisms (SNP’s) in ageing pathways are associated with measured physical or cognitive functioning in older persons, in a set of collaborating Studies, Rubinsztein, Melzer, HNR.  

4.2.2. Hormones

4.2.3
Case control approach

    
brain: blood analysis

4.2.4 Table (as per brain) 
	Core
	Extended
	Non Core

	ApoE
	 Sex hormones
	No approaches as yet

	ACE
	GFAP
	

	Micronutrients
	
	

	HbA1c
	
	

	Other Genetic
	
	


5.0
Facilitation of collaboration

5.1
Internal grants and activity  
Existing funded neuropathology studies are in progress as follows:
Sheffield

· Molecular and genetic factors in the pathogenesis of white matter lesions(WML)

In brain ageing (MRC – post doc; International PhD student)

· Glial pathology – morphometrics, tau isoforms, tau biochemistry (MRC PhD Studentship)
· Synucleinopathy (MRC Studentship)

Newcastle
· Cholinergic degeneration (MRC PhD studentship)
West Virginia
· Biochemical estimation of GFAP load (NIOSH, O'Callaghan)
Glasgow/Southampton

· ApoE alleles in brain (NIH, Nicolls)
· Gene polymorphism studies – priorities to be agreed early 2006

Wolfson Centre, Kings College London 

· Stem cell (Ballard, Alzheimer's Society)
Cambridge
· ApoE, ACE (MRC, Rubinsztein, completed)

· HNR Micronutrients (MRC core funding, Brayne)

Exeter

· Candidate genes, frailty (NIH, Melzer)

Loughborough
· Sex hormones (Loughborough University, Hogervorst)
CFAS is contributing to International consortia in relation to the development of consensus protocols for the quantification of pathological burden of vascular pathologies, and in the BrainNet Europe II collaboration.

5.2  
Identification of core areas not covered 

Through neuropath analysis group, CMC and BRAC.  An example here is the work being undertaken by Professor Nicoll and collaborators.

Systematic measurements of vascular pathology is a priority.
5.3
Facilitating new approaches 
Identify specific collaborators who we are already involved – areas we would like to incorporate – discussion required at CMC. 
(See appendix 2)

5.4
Facilitation and organization of analysis and write up rules

Appendix 3 provides Version 2 of the outline for analysis of neuropathology
5.4.1
Process, authorship and rules for circulation is provided in Appendix 3.

Appendix 1

[image: image1]
Appendix 2

Route via which Researchers should approach CFAS 





Appendix 3

Neuropathology papers
The original aims of the neuropathology study (MRC special project grant application 1991) were to:

Determine the prevalence and severity of pathological lesions in an unselected cohort of elderly individuals with and without cognitive impairment.

Determine the frequency of specific pathological diagnoses in the cognitively impaired sample.

Correlate severity of specific pathologies with patterns of cognition, function and behaviour in life independently of clinical and pathological diagnostic categories.

Authorship for these aims will consist of MRC CFAS Neuropathology group as first author together with the writing committee as currently defined.

e.g. MRC CFAS Neuropathology, Able A, Bloggs B and Colleague C

All other analysis using MRC CFAS data, blood or brain resource

Authorship of papers should consist of MRC CFAS holding the "senior author" position within the paper.

e.g. Able B, Cando D, Expert F and MRC CFAS.

For both situations above

The address for MRC CFAS within the paper itself would be the website address where the existing participants and the historical contributors from each of the centres would be mentioned (see website section below for further details).

The only exceptions to these rules are where MRC CFAS is part of a multi-study paper where the authorship currently proposed would be inappropriate. In this case MRC CFAS should be included as a searchable keyword.

Publicity

To obtain maximum publicity for the study, publications need to be easy to find. The study must be mentioned in the abstract and where possible the title. MRC CFAS is our preferred title therefore ALL PAPERS regardless of the appropriate authorship would include one of the three following phrases within the abstract

· The paper reports on analysis of the MRC Cognitive Function and Ageing study (MRC CFAS) data version x.x.

· Study participants for this paper were originally part of the MRC Cognitive Function and Ageing study (MRC CFAS).

· The methodology developed within this paper was validated using the MRC Cognitive Function and Ageing study (MRC CFAS).

The only exception to this rule would be where many studies are included within the paper itself and to mention them all would be impossible. MRC CFAS would then be included in the searchable keyword (and also within the acknowledgements).

Acknowledgements

The paper must acknowledge the MRC and DoH (funders of the study) and the respondents applicable to the paper, alongside any author specific acknowledgements, examples taken from existing papers below.

Data only papers.

We appreciate the co-operation of the Family Health Service Authorities of each centre, in providing the appropriate lists of patients, and in helping trace those who move within and outside the areas. We are indebted to the local general practitioners and their staff for the support and assistance. We warmly thank the interviewers for their efforts, and volunteers who allowed us to practise on them. We are grateful to the OPTIMA project for their help. Thanks are especially due to the residents of East Cambridgeshire, Liverpool, Ynys Mon, Dwyfor, Newcastle upon Tyne, Nottingham and Oxford for their continuing participation in the study.

The MRC CFA Study is supported by major awards from the Medical Research Council and the Department of Health.

Theory only papers

MRC CFAS is supported by major awards from the Medical Research Council and the Department of Health.
Neuropathology papers.

The study was supported by a Special Project grant and a Programme grant from the MRC and the Department of Health. We would like to acknowledge the essential contribution of the liaison officers, the general practitioners, their staff, and nursing and residential home staff. We are grateful to our respondents and their families for their generous gift to medical research, which has made this study possible

Blood resource papers.

The epidemiological investigations were funded by the Medical Research Council as part of the multicentre Cognitive Function and Ageing study (MRC CFA study). The idea is not that these exact phrases are required, but the people within the phrases are thanked.

Website

The website contains a list of current and historical contributors to the study (where consent is obtained), with rough areas of expertise and dates of participation. This would allow for using html links to find descriptions of what an interviewer did as well as allowing new researchers to find the areas of expertise that already exist in the study.
Suggested outline for neuropathology analysis and papers
1.
Approach

The neuropathological analysis will be based on all the donations up to 30/06/2004, 456 brains are available for analysis although not all can be included in each analysis because of variations in collection, information during life and 
availability of areas.   The documentation which describes the data available on each donation is covered in the website for interview content (www-
cfas.medschl.cam.ac.uk) and in the appendices (Appendix 1 CERAD form, 
Appendix 2 Respondent informant interview form, Appendix 3 matrix to give a guide of systematic variations in data availability) The analysis proposed should 
roughly map onto a specific paper or group of analysis.  Willing groups and leads 
need to be identified to take these forward.  The aim of this document is to incorporate previous discussions and new measurements for discussion and identifying gaps and leads, with a timescale. 

2.
Trajectories
 

	Cognitive

Trajectories
	v
	 Standard measures

as measured in Lancet


	MMSE

eMMSE

CAMCOG
	5 centres

All centres

	Functional

Trajectories
	v
	Standard measures

& include Braak measures where possible
	Townsend

Global scale
	


3. 
Alzheimer Type Pathology

	Alz Type Pathology
	v
	Risk factors including vascular

	ATP global burden
	v
	Non cognitive manifestations

	Leading on to specific regional investigations 

All sample
	v
	Specific regional type cognitive measures


4.
Vascular

	Vascular summary measures

(including volume affected
	v
	Risk factors during life

	Vascular measures
	v
	Hachinski

	Specific vascular measures
All sample
	v
	Risk factors


5.
General Atrophy
	General Atrophy/ weight/

Vascular atrophy

All sample
	v
	AD risk factors

Vascular risk factors

(how well related to neuropathology)




6.
Lewy Bodies

	Lewy bodies – anywhere
	v
	LB features of parkinsonism

hallucinations, fluctuation, course

	Lewy bodies, cortical
	v
	Cognitive measures
hallucinations etc

	Lewy bodies, subcortical
Case control approach
	v
	Cognitive measures
hallucinations etc


7.
White matter contributions

	Clinical state
	v
	Best grouping of neuropath measured to date


8.
Congophilic angiopathy
	Haemorrhage
	v
	Congophilic angiopathy

	Vascular risk
	v
	Congophilic angiopathy

	Other brain paths
	v
	Congophilic angiopathy


9.
Cognitive reserve

	Theory
	v
	Specific analysis to look at evidence for protection during life in the presence of levels of neuropathology


10 
Subset analysis as suggested

	10.1
	Individuals with very high vascular risk in life-what do their brains look like.

	10.2
	Relationship of ATP to vascular pathology within brain.

	10.3
	Relationship of cortical to subcortical Lewy body/Parkinson pathology type changes.

	10.4
	Prospective memory and entorhinal pathology.

	10.5
	Brains with measured lack of pathology, case control approach to look at in life differences.

	10.6
	Implications of other pathologies routinely measured such as GVD, Hirano bodies, pick bodies, gliosis, spongiform change. Basal ganglia findings and function.


11
Genetic Analysis

11.1
ApoE
12
Incorporation of new measurements

12.1
Tau

12.2
β amyloid


SUGGESTIONS FOR PRELIMINARY ANALYSIS 

ON FIRST 450 CFAS BRAINS

	
	FEATURE
	MIGHT BE EXPECTED

	1
	Demographic variables in comparison with the complete

Cohort and those who have died
	Older and more demented than complete cohort.

	2
	Brain weight in relation to sex,age,dementia rating, education, history of smoking/hypertension
	Lower in females or ? with advanced age and dementia

	3
	Prevelance of SN pallor on gross examination and in relation to substantia nigra changes (in H:brain stem further on, or history of Parkinson’s disease), dementia rating
	More SN pallor in Parkinson’s disease and pallor should correlate with substantial nigra pathology

	4
	Severity of atherosclerosis in relation to heart weight, history of hypertension, smoking, age, sex, dementia, presence of parench. Vasc. Lesions (D2) and history of stroke
	Possibly more in hypertensives, smokers, presence of parench. Lesions, doubt if more in dementia but expect more in stroke

	5
	Arteriolar sclerosis in relation to same variables as for haemorrhages
	Expect more in hypertensive and demented

	6
	Plaques in (1) hippo and ento, (2) neocortex, (3) hippo/ento and neocortex in relation to dementia rating,
Age,sex, history of hypertension, myocardial infarction
	More plaques with increasing age and in dementia ? difference between sexes and in relation to MI
(ApoE4 in relation to both).  Is there a single or dual/more population with result to plaque frequency?



	7
	Tangles in (1) hippo and ento (2) neocortex, (3) hippo/ento and neocortex in relation to same variables as for plaques
	More tangles with increasing age and with dementia.  Is there a dual population with respect to tangle frequency.

	8
	Prevalence of LBS in relation to sex, age, dementia rating, smoking
	? fewer in smokers more with increasing age/dementia

	9
	Congophilic angiopathy in relation to history of hypertension, heart weight, & MI
	Probably not related but ? related to MI as ApoE4 related to both

	10
	Absence of any pathological features in relation to age, sex, dementia rating
	Fewer ‘normal’ brains with increasing age and evidence of dementia.

	11
	Infarct size location and number – relate to same variables as atherosclerosis.  Also look at whether location, number and bilaterality related to dementia
	Expect correlation, particularly with history of stroke
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