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SUMMARY 

 
Background: To date 177 cases of variant Creutzfeldt - Jakob disease (vCJD) have been reported in the 
United Kingdom (UK), although the prevalence of detectable abnormal prion protein in the general 
population is estimated at 1 in 2000 people. This apparent inconsistency is poorly understood, but the 
possibility exists that national surveillance mechanisms could be missing some cases, particularly in older 
age groups, perhaps because the clinical presentation and progression of disease in these patients is 
atypical of vCJD or otherwise not recognised as a prion disease. A similar situation may also exist for the 
sporadic form of CJD (sCJD) and perhaps other forms of prion disease.  

Aims: This study seeks determine whether there is otherwise unrecognised CJD (including vCJD, sCJD 
and other prionopathies) in the older population, and to investigate their clinical and pathological features, 
risk factors and whether these differ from observed clinical cases. It will do this through neuropathological 
screening of locally banked brain tissue donations and through the clinical-pathological investigation of 
patients presenting with atypical features of dementia (aged 65 and above) accessing local psycho-
geriatric services. Although focussed on Edinburgh and the Lothians, the study will determine if it is 
possible to establish routine systems for the diagnosis and surveillance of CJD amongst older patients 
with atypical features of dementia that could be extended to the rest of the UK.  

Research method: The study will involve the neuropathological screening of Edinburgh Brain & Tissue 
Bank donations from patients in the 65+ age-group for evidence of prion disease. Specimens will undergo 
standard neurological disease histopathology, prion protein immunocytochemistry, biochemistry and 
genotyping for evidence of prion disease. The second approach will involve local neurology and psycho-
geriatric services. Patients 65+ with atypical features of dementia will be offered clinical examination and 
review, including magnetic resonance imaging (MRI) investigation, and prion protein genotyping, with an 
epidemiological risk factor questionnaire also undertaken. Further follow up will be undertaken for all 
patients to assess progress and post-mortem investigations if a patient dies. Findings will be disseminated 
through meetings and peer-reviewed publication. 

Research team: The National CJD Research & Surveillance Unit (NCJDRSU) is an internationally 
recognised centre for the diagnosis of human prion disease. The Edinburgh Brain & Tissue Bank is part 
of the UK Brain Bank Network, providing high quality post-mortem materials for diagnosis and research 
into disorders of the brain and nervous system. The research team brings together leading members of 
staff from both institutions, with substantial expertise in prion disease surveillance and clinical and 
laboratory research in neurology, neuropathology and prion protein biochemistry in relation to dementing 
illness. Researchers also contribute to local clinic-based neurology services for patients as part of the 
University of Edinburgh’s Division of Clinical Neurosciences. Together with NHS psychogeriatric services 
the staff diagnose, treat and manage patients with dementia, across southern Scotland. 

Potential impact: This study will identify CJD in the study population, and pilot a method by which 
enhanced methods of case ascertainment can be integrated into routine diagnostic and surveillance 
practice. In doing so the study will raise local awareness of CJD in older patients, with implications for the 
diagnosis of atypical dementias, their treatment and care, and, as the older population has a relatively 
high frequency of medical interventions compared to the young, for informing CJD-specific public health 
interventions in this age group. The study will also help generate hypothesis on the relationship between 
prion and other neuro-degenerative diseases that could be tested in other research cohorts and service 
settings. 

Keywords: vCJD, prion disease, dementia, old-age, surveillance, neuropathology, biochemistry, 
pyschogeriatrics, neurology, brain banking, public health 
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1. INTRODUCTION 
 
Variant Creutzfeldt-Jakob Disease (vCJD) is a very rare neurodegenerative disease, and one of a group 
of diseases called prion diseases, all of which are associated with an abnormal form of a naturally 
occurring protein (the prion protein), the presence of which can be detected in certain body tissues. Most 
cases of vCJD are associated with dietary exposure to bovine-spongiform encephalopathy (BSE) 
contaminated meat, although secondary transmission has occurred through blood transfusion and may 
be possible in the wider medical setting, for instance through surgery. 
 
To date 177 cases of vCJD have been reported in the United Kingdom (UK) in a single epidemic wave 
between 1994 (the first onset) and the most recent death in 2013 [NCJDRSU 2014]. However, the 
prevalence of detectable abnormal prion protein in the general population, indicating vCJD carrier status 
in the absence of disease, is estimated at 1 in 2000 people [Gill et al. 2013]. All cases who have been 
tested have been methionine homozygous at codon-129 of the prion protein gene, however all codon-
129 genotypes are thought to be susceptible to infection and have been identified amongst the 
asymptomatic carriers of vCJD. 

 
2. RATIONALE 
 
The apparent inconsistency between few observed vCJD cases and the relatively high prevalence of 
abnormal prion protein in the UK general population is poorly understood. vCJD is a disease of 
predominantly younger ages (median age at death 28 years) and there have been only three deaths in 
vCJD patients aged 65 and above. However the possibility exists of future cases of vCJD in people  
exposed to BSE during the BSE epidemic but with different genotypic susceptibility [d’Aignaux et al. 1999] 
or as a result of secondary transmission through blood [Hewitt et al. 2006], and these might 
disproportionately affect the older population. (The asymptomatic carrier state, which has been observed 
in those born between 1941-1969, includes methionine-valine and valine homozygote genotypes, which 
may further extend the incubation period. Moreover two of the three vCJD deaths in patients aged 65 and 
above, acquired their infection through blood transfusion.)  
 
In addition, there is the  possibility that national surveillance mechanisms could be missing some cases, 
particularly in older age groups, perhaps because their clinical presentation is atypical of vCJD and/or not 
recognised as a prion disease. Age-related changes in the brain may mask the magnetic resonance 
imaging (MRI) signal and characteristic pathology that supports the diagnosis of vCJD [Collie et al. 2003]. 
The median duration of illness (several months) can also frequently be much shorter with increasing age, 
with the result that prion disease may not be considered until late in disease progression, if at all [Pocchiari 
et al. 2004]. There is also the real possibility that typical cases of disease may not be recognised as such, 
as evidenced by one referral from the Parkinson’s UK Brain Bank, of an older patient whose clinical 
presentation was in fact typical of vCJD in life but misdiagnosed [el Tawil et al. 2015]. A theoretical 
possibility also exists, as reported in unconfirmed experiments in cynomolgus monkeys, that vCJD 
infection at low doses (for example acquired through blood products) might present as an illness distinct 
from currently recognised human prion diseases [Comoy et al. 2011]. With dementia relatively common 
in older patients, with about 7% affected in the UK over the age of 65 [Alzheimer’s Society, 2014], in older 
age groups a vCJD diagnosis may be more difficult to recognise, particularly if the patient is referred to 
non-neurology specialities less familiar with prion disease, and instead lost amongst the dementias of the 
elderly with which the clinical presentation is most likely to be confused.  
 
A similar situation may also exist for sporadic CJD (sCJD), which is a disease of predominantly older age 
groups, in the UK occurring at a rate of 5-6 cases annually per million population aged 65+, with median 
age at death of 68 years, and mortality peaking in the 65-79 year group and then rapidly declining. This 
decline is puzzling but might be attributed to under-reporting of cases rather than the absence of disease 
in these age groups [NCJDRSU 2014]. Moreover, the newly described prionopathy, variably protease 
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sensitive prionopathy (VPSPr) has also recently been reported in the UK, with atypical clinical and 
pathological characteristics [Head et al. 2013]. It is possible that this presents a very rare phenotype within 
human prion disease, with a late onset and longer duration, or it may be far more common, both as an 
undiagnosed cause of dementia [Cannon et al. 2014] and occurring in cognitive normal individuals 
[Ghoshal et al. 2014].   
 
It is important to identify and investigate cases of CJD across all age-groups, including the older 
population, to enable robust and accurate clinical and epidemiological surveillance and to help protect 
public health. The potential gap in CJD surveillance in older people is a concern, and raised as such 
previously by the Advisory Committee for Dangerous Pathogens and CJD Incidents Panel, and most 
recently the UK House of Commons Science and Technology Select Committee public inquiry into UK 
blood safety and the risk of CJD [House of Commons 2014]. 

 
3. STUDY DESIGN, CONTEXT & SETTING 
 
This is an epidemiological study piloting a method to determine if there is otherwise unrecognised prion 
disease in the older UK population. It will do this through two complementary local approaches targeting 
people in the 65+ age group. The first involves the neuropathological screening of banked brain material 
from donors to the Edinburgh Brain Bank. The second approach will involve clinical and pathological 
investigation of patients with atypical features of dementia referred to psychogeriatric services in 
Edinburgh and the Lothians.  
 
Previously a study such as the one proposed has proved a major challenge because of the large numbers 
of cases and professionals involved in the investigation of dementia in the older population, with multiple 
referral pathways for patients and a significant proportion without specialist referral. More recently 
changes in infrastructure in the UK make this type of enquiry more feasible. In particular, local clinical 
networks are being developed in which patients with dementia can more easily access diagnostic, 
management and treatment services. The population wide UK Brain Bank Network has been established 
and several large cohorts of elderly patients have also come together as part of the UK Dementia Platform. 
 
The study will be conducted in Edinburgh and the Lothians, where there is considerable expertise in  prion 
disease surveillance and clinical and laboratory research in relation to dementing illness. The NCJDRSU 
is an internationally recognised World Health Organisation reference centre and European Centre for 
Disease Control hub for diagnosis of all forms of human prion disease and has substantial expertise in 
prion disease surveillance and clinical and laboratory research in neurology, neuropathology, brain 
imaging and biochemical investigations in relation to dementing illness (see www.cjd.ed.ac.uk). Staff at 
NCJDRSU contribute to clinic-based neurology services for patients as part of the University of Edinburgh 
Division of Clinical Neurosciences, which include neurology outpatient and cognitive clinics centred on 
the catchment of the two major teaching hospitals Royal Infirmary of Edinburgh and the Western General 
Hospital. Together with local NHS psychogeriatric services the teams diagnose, treat and manage 
patients with dementia across southern Scotland, including Edinburgh and the Lothians. The Edinburgh 
Brain Bank is part of the UK population wide Brain Bank Network, providing high quality post-mortem 
materials for diagnosis and research into disorders of the brain and nervous system. Collaborative links 
with the Brain Bank Network and MRC Dementia Platform co-investigators also provide a basis to inform 
this and future research. 

 
4. AIMS & OBJECTIVES 
 
4.1. To pilot a method to determine whether there are cases of otherwise unrecognised CJD (including 

vCJD, sCJD and other prionopathies, such as VPSPr) in the older population, and if so to describe 
their clinical and pathological features and risk factors. To assess how these differ from known clinical 
cases of prion disease. Specifically: 

http://www.cjd.ed.ac.uk/
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 To undertake neuropathological screening of brain tissue donated to Edinburgh Brain & 

Tissue Bank for evidence of prionopathy in the 65+ age group. 
 

 To undertake clinical and pathological investigation of patients with atypical features of 
dementia (aged 65+) accessing local psychogeriatric services in the Lothian population. 
 

4.2 To assess the feasibility of employing these methods out-with the study population, in Scotland and 
the rest of the UK through the relevant clinical and pathology networks, as part of routine systems for 
the ascertainment of prion disease.  

 
5 NEUROPATHOLOGICAL SCREENING OF BANKED BRAIN 

TISSUE DONATIONS FOR EVIDENCE OF PRIONOPATHY 
 
5.1 BACKGROUND 

 
In CJD and other forms of prionopathy, post mortem investigations are part of the internationally-agreed 
diagnostic criteria for CJD. Pathological investigation of brain tissue may detect the underlying changes 
which are associated with neurodegeneration, including the presence of abnormal prion protein even 
when someone has no clinical signs of CJD and/or with symptoms of an entirely different disease. Brain 
banks are a rich source of human brain tissue, providing high quality post-mortem materials for diagnosis 
and facilitating access to tissue for research into disorders of the brain and nervous system.  

 
5.2 AIMS & OBJECTIVES 

 
This part of the study aims to screen banked brain tissue donations for evidence of otherwise 
unrecognised prionopathy (including vCJD, sCJD and other forms of prionopathy) in the 65+ age group, 
with the following objectives: 
 

 to undertake histopathological, biochemical and molecular subtype screening of brain tissue for 
evidence of prionopathy, using the full range of techniques available; 
 

 to describe the range of clinical and pathological  characteristics associated with prionopathy, 
with attention to presenting features, in life (alternative) diagnosis and reasons for non-referral; 
 

 to assess the utility of this approach and inform standard procedures for the routine screening 
for prionopathy, which could be extended to other tissue banks and pathology laboratories, and 
used in surveillance practice. This may include planning for logistical and other problems that 
might impact extension to the rest of the UK.  

 
It is possible that no such cases will be detected in the study population, however the implications of a 
positive finding are significant for surveillance and public health. Moreover should this occur this part of 
the study will help generate hypotheses on the relationship between prion and other neuro-degenerative 
diseases that could be tested in other cohorts/service settings.  

 
5.3 STUDY DESIGN, POPULATION & SETTING 

 
The Edinburgh Brain & Tissue Bank is part of the UK Brain Bank Network, and receives donations from 
all over Scotland from people involved in a number of different Scottish national and local research studies 
[see http://www.mrc.ac.uk/research/facilities/brain-banks/].The study will involve the screening of brain 
tissue donations, banked with the Edinburgh Brain Bank, from patients in the 65+ age-group. Currently, 
these mainly include donations made through the Alzheimer Scotland, the Scottish Motor Neurone 

http://www.mrc.ac.uk/research/facilities/brain-banks/
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Disease (MND) Register and Lothian study of IntraCerebral Haemorrhage Pathology, Imaging and 
Neurological outcome (LINCHPIN). These form a highly selected patient group with a particular suite of 
neurodegenerative (non-CJD) conditions amongst which a “missed” diagnosis of prionopathy might be 
found; the Sudden Death Register will also be included representing controls. Numbers of these donations 
annually are currently estimated at about 40 of approximately 100 received in total. 
 
The study will include all eligible donations made to the Edinburgh Brain Bank. Numbers therefore reflect 
the totality of what is available to researchers.  
 
5.4 CASE INCLUSION DEFINITION & ASCERTAINMENT 

 
A. Any donation made to the Edinburgh Brain Bank from an individual aged 65+ at death will be 

eligible for inclusion in this study.  Donations will only be excluded if tissue cannot be made 
available for use in research, for example for reasons of poor quality. 

 
B. Prior to processing, all donations will be registered as they are received by the Edinburgh Brain 

Bank and flagged for entry into the study. Each donation will be assigned a unique identifier that 
will allow the linking of samples to the same individual.  
 

C. The Edinburgh Brain Bank staff will inform NCJDRSU of all newly flagged donations, as they are 
registered and through regular updates between the NCJDRSU and Edinburgh Brain Bank study 
teams.  

 
5.5 CONSENT 

 
Brain tissue donations are made voluntarily by the relatives of those involved, with consent for use in 
research. The Edinburgh Brain & Tissue Bank has ethical approval to provide tissue samples to research 
projects, including those for pilot studies, based on their scientific merit and whether the proposal is likely 
to raise ethical issues if peer review and ethics approval has not yet been obtained (REC reference 
11/ES/0022).  

 
5.6 INITIAL APPROACH TO THE BRAIN BANK 
 

A. The NCJDRSU lead investigator will approach the Director, Edinburgh Brain Bank requesting 
the use of tissue in this research.  

 
B. Mechanisms will then be put in place between NCJDRSU and Edinburgh Brain Bank to enable 

the identification and subsequent testing of tissue, which would normally be coordinated by the 
respective laboratory managers or team members on their behalf.  

 
5.7 INITIAL PROCESSING (EDINBURGH BRAIN BANK) 

 
Samples are likely to arrive at the Edinburgh Brain Bank every 1-2 weeks and will be registered and 
flagged as they come in. As soon as a new donation is flagged at the Edinburgh Brain Bank, they will 
inform the NCJDRSU team of the donation and arrangements will be made for the safe secure transport 
of tissue between sites.  
 
Tissue samples will then be processed for a range of histopathological and biochemical investigations, 
which will be conducted at the Edinburgh Brain Bank and at NCJDRSU, as detailed below. Appropriate 
safety precautions will be employed by all personnel in the handling of samples from the time of tissue 
sampling, in accordance with local health & safety policy and national regulations. 

 
5.8 SAMPLE PROCESSING & TESTING 
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A. STANDARD NEUROLOGICAL DISEASE HISTOPATHOLOGY (Edinburgh Brain Bank). As 
each brain tissue donation is received at the Brain Bank, sections of tissue from each of the four 
cortical regions (frontal, temporal, occipital, parietal), the thalamus and the cerebellum are cut in 
the brain bank laboratory, formalin fixed/embedded as paraffin blocks. Each of the six samples 
will then be subjected to a standard suite of investigations for neurodegenerative disease, using 
a panel of markers for neurodegenerative proteins but also including screening for spongiform 
change, gliosis/astrocytosis, neuronal loss and plaque formation.  
 

B. PRION PROTEIN IMMUNOCYTOCHEMISTRY (NCJDRSU). These techniques are more 
sensitive and complex than standard histopathology. An unstained section will be taken from the 
frontal cortex and cerebellum from blocks cut at the Edinburgh Brain Bank. Slides from the two 
regions will then be transported to NCJDRSU for immunostaining and screening for abnormal 
prion protein. Further analysis on all six regions will be conducted if samples are flagged to be 
of interest through histopathological and/or biochemical investigations.  
 

C. PRION PROTEIN BIOCHEMISTRY (NCJDRSU). These investigations will require the use of 
approximately 2-3g of frozen tissue from each of the frontal, temporal, occipital and parietal 
regions, the thalamus and the cerebellum. Investigations will include the most sensitive abnormal 
prion protein detection methods currently available, which might offer advantages over routine 
diagnostic techniques in a presumed negative population. They will be conducted in series on 
all samples as follows: 

 
a) Standard diagnostic Western blot (WB) for protease-resistant prion protein (PrPres) [Head et 

al.2013] 
 

b) High sensitivity sodium phosphotungstic acid precipitation(NaPTA) WB for PrPres [Peden et 
al.2010] 

 
c) Conformation dependent immunoassay (CDI)  analysis for PrPSc [Peden et al.2014] 

 
d) Single round protein misfolding cyclic amplification (PMCA) for ultra-sensitive vCJD PrPSc 

detection  [Barria et al 2014]  and real-time quaking induced conversion (RT-QuIC) for 
ultra-sensitive sCJD PrPSc detection [Peden et al 2012] 

 
D. GENOTYPING (NCJDRSU). The codon-129 genotype (MM, MV,VV) is a risk factor for 

developing CJD at the population level and may help to classify the different forms of disease, 
but does not indicate a specific genetic risk for CJD at the individual level.  Codon-129 
genotyping will therefore be used on the frozen tissue sent for biochemical investigations in order 
to help assist case classification. Codon-129 genotyping does not require specific consent for 
genetic analysis. 

 
5.9 SAMPLE TRANSPORT & STORAGE 
 

A. Formalin fixed paraffin embedded tissue blocks (histopathological investigations), and frozen 
tissue (biochemical investigations) will be tested. The tissue samples will be stored securely at 
the Edinburgh Brain Bank ready for transport to NCJDRSU. The tissue samples should be 
anonymised before leaving the Brain Bank, and accompanied by a study tissue form containing 
the unique donation brain bank identifier.  

 
B. For fixed tissue no specific precautions are necessary for transportation, however the samples 

will be packaged appropriately to prevent damage to the samples in transit. If frozen tissue is 
available, this will be stored at -80C until ready for transport to NCJDRSU in accordance with 
UN3373 procedures for diagnostic specimens (biological material, category B). 
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C. Once received at the NCJDRSU, the samples will be brought to the laboratory reception area for 
computer-registration of the sample details.  They will be flagged as belonging to the study and 
assigned a unique study number to enable tracking within the Unit of all samples associated with 
that tissue referral. The original brain bank identifier will be retained as it allows the linking of 
samples to the same individuals. The samples will then be stored, ready for processing. 
 

5.10  RESIDUAL TISSUE 
 
Samples will be retained until the end of the study, after which NCJDRSU will handle the disposal of any 
remaining tissue in accordance with the Edinburgh Brain Bank procedures. Samples from any cases that 
are suspected to be CJD or any other prionopathy will routinely be retained in the CJD Brain and Tissue 
Bank (part of the Edinburgh Brain Bank).  
 
5.11 INFORMATION COLLECTED 
 

A. All donations will be assigned a unique brain-bank identifier, as well as a unique NCJDRSU study 
number for data management purposes. Within the respective organisations, these numbers 
enable tracking of all samples associated with that donation and linking of these samples to the 
same individual in the laboratory, and between relevant study databases. Donations will be 
identified by use of their unique study number. Under the conditions of Brain Bank approval, 
patient identifiable information will not be made available to the study team. 
 

B. The sample details and investigation results will be documented and recorded in the study 
database at NCJDRSU. These will include the outcome of standard neurodegenerative 
histopathology (e.g.spongiform change/ vacuolation, gliosis/neuronal loss, plaque type) and 
immunohistochemistry (pattern of PrPres staining), results of biochemical investigations and 
codon-129 analysis. In this way, evidence of vCJD, sCJD or other prion-associated pathology 
will also be documented. 
 

C. Basic clinical-pathological and demographic information accompanying the donation, including 
the date of death, age, sex and provenance of the donation, will be recorded alongside the 
sample details in the study database at NCJDRSU. Cause of death and final diagnosis can also 
be made available when investigations have been completed. 
 

D. Study data will be held in electronic and paper format at NCJDRSU. All source data will be 
checked and validated before electronic data-entry and verification.  Paper records will be filed 
securely at NCJDRSU; electronic data will be held in a study database with sub-tables (see 
section 7).  
 

E. The outcome of investigations will be shared between the respective NCJDRSU and brain bank 
study teams as part of the investigation record.  

 
5.12 ANALYSIS 

 
A. Results of investigations will be reviewed and a final report would be submitted by the study lead 

to the Director Edinburgh Brain Bank.  
 

B. If there is evidence of vCJD, sCJD or other prion pathology, then the case would be referred to 
NCJDRSU as a suspect case and further investigations would then be undertaken according to 
standard NCJDRSU surveillance procedures (see section 9.). A final diagnostic report would be 
submitted by the study lead pathologist to the Director Edinburgh Brain Bank.  Results would 
usually then be sent to the local clinician/pathologist, with a copy to the GP for communication 
to the family, according to standard Brain Bank procedures. 
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C. Progress in the study will continually be assessed against the study objectives (section10). The 
final analysis will include a description of clinical-pathological variation associated with positive 
findings, and an assessment of how this might contribute to local surveillance practice as well 
as out with the local setting.  

 
6 CLINICAL-PATHOLOGICAL INVESTIGATION OF ATYPICAL 

PSYCHO-GERIATRIC REFERRALS 
 

6.1 BACKGROUND 
 
The variant form of CJD is characterised clinically by progressive cognitive impairment and additional 
neuro-psychiatric features including early psychiatric symptoms, ataxia, involuntary movements and 
painful sensory symptoms. The sporadic form of CJD is clinically distinct from vCJD, and noted by the 
rapidity of disease progression (median duration 4 months for sCJD, compared to 14 for vCJD), which in 
many cases may raise the suspicion of CJD. The majority of referrals of suspect CJD cases to the UK 
national CJD surveillance system are through neurologists and neuropathologists.  
 
Around 850,000 people in the UK suffer from dementia, however it is more common in people over 65 
(7% affected, or 1 in 14) with the likelihood of developing dementia increasing significantly with age 
(Alzheimer’s Society, 2014). Most commonly the diagnosis will be of Alzheimer’s Disease (62% of 
dementia cases) and/or vascular dementia, together accounting for nearly 90% of dementia cases. More 
rarely the diagnosis will be of dementia with Lewy bodies, frontotemporal dementia, Parkinson’s disease 
or other neurodegenerative diseases. The majority of these cases can be diagnosed with confidence, 
however about 10% of patients may have atypical features of dementia and some of these might be CJD. 
 
Unfortunately, obtaining a diagnosis in these patients may be difficult. Whereas a younger patient with 
symptoms suggestive of CJD would be unusual and normally be referred to neurologists for assessment; 
in older patients amongst whom other forms of dementia are far more common, a CJD diagnosis may be 
more difficult to recognise. This is particularly so if the patient has an atypical presentation and may also 
be the case if he/she has been referred to psychiatric and/or geriatric services, which in turn may be less 
likely to consider a diagnosis of vCJD than would specialist teams such as neurologists. Moreover 
comprehensive autopsy in the elderly demented, which enables a definitive diagnosis of CJD, rarely 
occurs. 
 
6.2 AIMS & OBJECTIVES 
 
This part of the study involves the clinical and pathological investigation of patients with atypical features 
of dementia (aged 65+) accessing local psycho-geriatric services, for evidence of otherwise unrecognised 
prion disease (including vCJD, sCJD and other forms of prion disease). Its objectives are: 
 

 to describe the clinical and pathological features and referral characteristics of existing UK cases 
of prion disease UK in older patients and/or those referred late in disease progression; assess 
whether these differ from younger cases and/or those referred closer to symptom onset, and 
how this may affect case ascertainment and reporting practice (based on existing national CJD 
surveillance data);  
 

 to investigate NHS Lothian patients with atypical features of dementia for clinical and pathological 
evidence of prionopathy, informed in part by those characteristics (identified above) that are 
associated with older patients and the underreporting of cases; 
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 where such evidence is found, to describe the associated clinical, pathological and 
epidemiological features and referral characteristics in the Lothian population, and how these 
compare with other cases of prion disease; 
 

 to describe the clinical, pathological and epidemiological characteristics of patients with atypical 
features of dementia in the Lothian population; 
 

 to assess the methodology used and the feasibility of employing these methods to help inform 
procedures for the enhanced surveillance of prion disease in other parts of Scotland and the rest 
of the UK. 

 
While it is possible that no cases will be detected in the study population, the study will raise local 
awareness of the possibility of CJD in older age groups and of case definitions. The implications of a 
positive finding in a patient in whom prion disease would otherwise not have been considered are 
significant for surveillance and public health, and will help generate hypothesis on the relationship 
between prion and other neuro-degenerative diseases that could be tested in research cohorts and 
service settings. 
 
6.3 STUDY DESIGN, POPULATION & SETTING 
 
In Edinburgh and the Lothians, dementia services are provided through local neurology and cognitive 
clinics; these form part of a network of neurology and psychogeriatric services throughout the south of 
Scotland including Fife, Forth Valley, Borders, Dumfries and Galloway.The study will involve selected 
patients aged 65+ accessing the clinics in Edinburgh and the Lothians (East, West and Mid Lothian). 
Subjects will be recruited into the study with consent, and investigated for evidence of prion disease. If 
CJD is suspected, then the patient will be referred to NCJDRSU for further assessment and confirmation 
of diagnosis, in line with UK standard referral procedures for surveillance. 
 
The size of the Lothian population aged 65+ is approximately 125,000 (based on 2011 census estimates). 
Of these annually around 1% or slightly lower may be expected to develop dementia [Matthews et al., 
2013, Alzheimer’s Society, 2014], of which around 10% might be considered clinically atypical and 
therefore eligible for inclusion in the study. In this study we propose to focus on recruiting new and existing 
patients. We consider numbers to be in the region of 100 per year (plus up to an estimated 50 existing 
patients in the first year), with just over 300 recruited into this study in total. It is, however, difficult to 
estimate what proportion of older dementia patients would become known to dementia services out-with 
primary care and be identified as eligible to join the study. We note that while these figures represent the 
totality of potential participants eligible to join the research, they are likely to overestimate those who 
actually agree to participate. 
 
6.4 CASE INCLUSION DEFINITION & ASCERTAINMENT 

 
Potentially eligible patients will be identified by the local clinician at their respective clinics, including new 
and existing patients as they attend the clinic and/or are visited in the community. The clinic staff will 
briefly discuss the research study with the patient/representative and ask if they would agree to referral 
to the study research team at NCJDRSU.  
 
The NCJDRSU neurologist / research nurse will discuss the patient’s eligibility with the local clinician, and 
then contact the patient/ representative with further information. If appropriate they will arrange a meeting 
in a patient-preferred location (likely to be at home, see section 6.7) for a full discussion on what 
participation may involve and the implications for the patient and their relatives. Consent will not be taken 
until this full discussion has taken place.  

 
A. INCLUSION 
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Any patient aged 65+ accessing NHS Lothian neurology and psychogeriatric services, who has 
features atypical for the recognised forms of dementia [McKhann et al., 2011; Rascouvsky et al., 
2011; Matthew et al., 2012; McKeith et al., 2005;Gorno-Tempini et al., 2011; Collins et al., 1995; 
Emre et al., 2007; Neary et al., 1998; Román et al., 1993] will be eligible for inclusion in the study 
with appropriately informed consent.  
 
In assessing eligibility the NCJDRSU neurologist / research nurse will apply clinical information 
provided by the local clinician against standard diagnostic criteria for recognised forms of 
dementia, in order to assess patient eligibility for inclusion. These are a selected patient group 
from the wider population of service users amongst whom we believe a “missed” diagnosis of 
prion disease might be more likely to be found. The majority will be residents of Edinburgh and 
the Lothians although some patients will be resident out-with this area. All will be included in the 
study investigations, although the main analyses will be focussed on residents. 
 

B. EXCLUSION 
Any patient diagnosed with a clear alternative demonstrable pathology will be excluded from the 
study. Conditions include positive diagnostic genetic tests for a known inherited dementia 
(excluding prion disease); a clear psychiatric diagnosis; space occupying lesions; 
neuroinflammatory or neuroinfectious conditions; a history and documented radiological 
evidence of a cerebral insult temporally related to the onset of symptoms. 
 

C. ADULTS WITH INCAPACITY 
Given that by definition this study involves patients with dementing illness, we anticipate that a 
significant proportion of patients will lack the capacity to consent to participate.  These patients 
are still considered eligible for inclusion in the study under standard consent arrangements for 
adults with incapacity in Scotland (see below).  
 

6.5 CONSENT 
 
Patients may only be recruited into the study with informed consent. Capacity is defined by the ability to 
understand and retain the information relevant to the decision in question and to weigh that information 
in the balance to arrive at a choice; capacity will be assessed at the beginning of all meetings with the 
patient, using standard procedures according to legal requirements and medical practice guidelines 
[General Medical Council, 2013].  
 
If an adult has capacity, then no-one can consent on their behalf. For adults with incapacity this may be 
given by the patient’s legal representative (welfare attorney or welfare guardian) or, if none, their nearest 
relative (AWI). If the participant loses capacity to consent during the study, then the wishes of the 
participant whilst with capacity should be respected and the study can continue under existing consent 
arrangements on the basis that the wishes of the individual holds. If a participant regains capacity they 
will be asked to give their consent to continue. 
 
All potential participants will be asked if they wish to join the study. Consent can only be taken at the 
recruitment interview, attended by the patient, their representative and the NCJDRSU research staff. 
Before the meeting the patient/representative will have been given information about the study and what 
participation involves. The interview itself provides the opportunity to discuss the study with the 
researchers. This ensures the potential participants are adequately informed about the project, its 
relevance to them and the consent process.  
 
 
6.6 INITIAL APPROACH TO CLINICS 
 
Local neurology and psycho-geriatric services in Edinburgh and the Lothians will be identified as potential 
research sites, and approached through the local clinicians’ fora. Although the emphasis will be on 
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involving old age psychiatrists and geriatricians running specialist cognitive clinics, neurologists will 
similarly be informed in case potential subjects present in general neurology outpatient clinics. All centres 
should be approached with a medical consultant identified as the local investigation point of contact for 
the study (referred to as the local clinician). 
 
6.7 RECRUITMENT OF PARTICIPANTS 
 
Patient contact cannot begin until the patient/representative has agreed to referral to the study research 
team at NCJDRSU. 
 
A. The study neurologist/research nurse will discuss the study with the local clinician and check they 

are confident with the information required for patients.  
 

B. Potentially eligible patients will be identified by the local clinician at their respective clinics, including 
patients as they attend the clinic and/or are visited in the community (by clinicians or community 
mental health nurses). The clinic staff will briefly discuss the research study with the patient or, for 
adults with incapacity, their representative. A study introduction sheet for patients and their 
representatives will be made available to assist in this process. The clinic staff will ask the 
patient/representative if they would agree to referral to the study research team at NCJDRSU. 

 
C. Representatives are defined as the welfare attorney/guardian, or if none the nearest relative (as 

defined under the Adults with Incapacity (Scotland) Act 2000).  
 

D. If the patient is then considered eligible, the NCJDRSU will then contact the patient/ representative 
with further information about the study and ask if they can arrange a meeting in a patient-preferred 
location (likely to be at home)) for a full discussion on what participation may involve and the 
implications for the patient and their relatives. Patient information sheets will be made available to 
assist in this process. Consent will not be taken until this full discussion has taken place.  

 
E. A special situation arises when recruiting those patients from the Anne Rowling Clinic, which 

provides clinical care and is also a research facility. When patients first attend the clinic they are 
asked by clinic staff to provide written consent regarding whether or not they agree to be approached 
for future research studies. A register is kept at the research facility with personal information about 
patients who have agreed to be approached for future research (the Edinburgh Cognitive Disorders 
Clinic Diagnosis, Audit, Research and Treatment Register (CDC-DART), REC reference 
12/SS/0196). This database will be screened by the local clinician at the research facility to identify 
any potential participants for the study. The potential participants will then be contacted in writing by 
the Anne Rowling Clinic with further information about the study and asked to complete and send a 
reply slip back to the 65+ dementia study team, indicating whether or not they would like to find out 
more about the study, with no obligation to participate in the research. If the patient/representative 
replies saying they may be interested, then a follow-up telephone call will be made by the study 
research nurse/neurologist to see if the patient/representative would be happy meeting to discuss 
the study in further detail and answer any questions the patient may have. 
 

F. Consent to participate in the study can only be taken after the patient/representative has had the 
opportunity to read the information sheet and ask any questions and reflect on whether or not they 
wish to participate. 

 
G. The meeting will be in a patient preferred location arranged. It is envisaged this will usually be in the 

patient’s own home, with the patient, representative and the study research nurse/neurologist 
present. Those with capacity will be asked to involve their family and nominated representative (if 
they have one). 
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H. Consent to participate in the study can only be taken at the meeting with the study 
neurologist/research nurse, after the patient/representative has had the opportunity to read the 
information sheet and ask any questions and reflect on whether or not they wish to participate. One 
hour should be set aside, although it is possible the patient/representative will not wish to use all 
their allocated time. During this time the patient/representative will have the opportunity discuss any 
aspects of their illness and raise any further questions. 

 
I. All potential participants will be asked if they wish to join the study, with consent asked separately 

for the different elements of the study: 
 

 for study registration, clinical examination and review of the patient’s medical notes 
 for epidemiological investigation 
 for blood donation or buccal swab for codon-129 polymorphism typing and use in future 

research 
 for follow-up (including clinical assessment/investigations) for evidence of prionopathy 
 for brain tissue donation for post-mortem investigations for evidence of prionopathy/research 

 
For consent to be valid, all individuals who agree to participate will be required to sign a Consent 
Form, or for adults with incapacity their legal representative/nearest relative on their behalf.  

 
J. Patients/representatives declining participation should be thanked for their time and their refusal 

recorded in their clinic notes. 
 
K. If a patient/representative gives consent for the study, they will be given a unique study number, 

which will be recorded in the patient’s notes, and a copy of the consent form to keep. The original 
will be kept in the patient’s notes and copies in the main and local site study files. For patients who 
decide to take part, permission will also be sought from the patient for an outline of the study to be 
sent to their GP, for information.  

 
L. Opportunities for brain tissue donation and post mortem investigation for evidence of prionopathy 

will be discussed with the patient/representative. The participant’s wishes will be recorded if a 
decision is made. It will be suggested to the patient/representative that they discuss the patient’s 
wishes with the relatives, so that the relatives are more prepared in the event of the participant’s 
death. 

 
6.8 PARTICIPATION, INCLUDING REGISTRATION OF PERSONAL DETAILS, CLINICAL 

EXAMINATION AND INVESTIGATIONS AND REVIEW OF MEDICAL NOTES 
 

A. If the patient/representative gives consent for the study, this information will be recorded on the 
consent form, along with the unique study number, clinic and GP contact details to enable patient 
follow-up. This information, together with information relating to study status (alive, died, left) and 
actions for follow-up will be registered in a patient database. 
 

B. The study team member will take a history of the present illness including specific illness details 
(symptoms), and the patient will then undergo a detailed neurological examination. This will include 
general appearance, full cognitive assessment (comprising the Addenbrooke’s Cognitive 
Examination (ACE-III) [Mioshi et al., 2006], the Severe Impairment Battery - Short Form (SIB-S) 
[Saxton et al., 2005], the MRC Scale [Thompson et al., 2013], a Frontal Assessment Battery (FAB) 
[Dubois, 2000],  Hospital Anxiety and Depression Scale (HADS) [Zigmond and Snaith, 1983], and a 
physical examination (comprising the Edinburgh Motor Assessment (EMAS) Scale [Bak, 2013] 
supplemented by tests of vision, reflexes and a sensory examination). The outcome of this initial 
assessment will be recorded on a clinical examination form. The assessment would normally take 
an hour, although there may be some variation from person to person. If the patient agrees, the 
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patient’s health-related records may also be requested and subjected to scrutiny to look for features 
that might indicate prion disease. 

 
C. Before the interview the research neurologist/nurse will check with the local clinician if an ACE-III 

has been undertaken within the last 6-months, in which event a further ACE-III will not be 
undertaken, in order to avoid any learning effect. The recent scores for the prior test will be taken 
instead 

 
D. As part of the clinical assessment process, MRI brain scan will normally be made through the local 

clinician as part of the diagnostic work-up, if not done already, but if none if forthcoming then 
arrangements will be made for a research MRI brain scan at the University of Edinburgh Brain 
Research Imaging Centre (BRIC, up to 40% of patients) with the aim of identifying features that 
might clarify the diagnosis. The MRI scan will take approximately 30 minutes to complete; the 
patient’s representative or family member will be able to accompany the patient if reassurance is 
needed. 

 
E. A 'core' MRI series for prion disease would include DWI and FLAIR (2D or 3D) as part of a standard 

brain protocol. Where possible the same senior neuroradiologist will review the MRI scans 
(diagnostic and research).  

 
F. Results of the examinations and investigations will not routinely be fed back to the local clinician or 

patient (but see below), but will be included in the overall research outputs. However as a matter of 
courtesy a letter will be sent to the local clinician after the initial meeting thanking them for referring 
their patient, confirming whether or not the patient agreed to participate and summarising any plans 
for follow-up.  

 
G. For all participants, a letter will also be sent to their GP providing an outline of the study and updating 

the GP of any relevant changes to protocol, for information. 
 

H. If there is evidence of prion disease or incidental findings that could have an impact on patient 
management and/or require further investigation, then the study neurologist will inform the local 
clinician in writing with a copy to the patient’s GP and through them the results fed back to the patient 
as appropriate, as the findings may be relevant to the patient’s treatment and care.  

 
6.9 EPIDEMIOLOGICAL INVESTIGATION AND REVIEW 

 
I. This is to help generate hypothesis as to risk factors for disease. It may also help identify the most 

likely route of infection in the event of a positive finding and inform any related public health actions 
should the need arise.  
 

J. If the patient consents, at the recruitment visit the participant/their relative will be asked questions 
about the participant’s past medical/dental histories, including their donation and receipt of 
blood/blood products, any surgical procedures and where they have lived and worked and any family 
history of neurodegenerative disease, the answers to which will be recorded on a questionnaire 
form. The questionnaire will normally take half an hour.   
 

6.10 PRION PROTEIN GENE CODON-129 GENOTYPING AND STORAGE FOR FUTURE GENETIC 
TESTING 

 
K. If the patient consents a 2ml blood sample (normally citrate or EDTA) will be taken by the research 

nurse/neurologist and transported back to NCJDRSU for registration, processing and testing.  
 



   
The 65+ Dementia Study 

protocol, version 4.0 (09/09/2020) 
page 17 of 29 

L. If it is not possible to obtain a blood sample, if the patient consents a buccal swab will be obtained 
by the research nurse/neurologist and transported back to NCJDRSU for registration, processing 
and testing.  
 

M. The blood sample or buccal swab will be processed, with DNA extracted and tested for the codon-
129 polymorphism and the result should be recorded in a samples database. The codon-129 typing 
genotype helps to classify the type of infection, but does not indicate a specific genetic risk for CJD 
at the individual level.  

 
N. Genetic risk for prion disease can only be determined through genetic sequencing, which is outside 

the remit of this study. However, if the patient/representative agrees, NCJDRSU will arrange for the 
long term storage of residual genetic material from the codon-129 testing for use in future research 
into neurological conditions, which may, for example, include prion disease. 

 
O. Any remaining blood, the buccal swab and residual genetic material that is not destined for storage 

for future genetic testing, will be retained until after the study has ended and all investigations have 
been completed and then lawfully disposed of. 

 
6.11 PATIENT FOLLOW-UP 

 
P. Patient review will then be undertaken on a regular basis to look for evidence of prion disease. 

Patients will be tracked by the study research nurse on the patient management systems and in 
consultation with the care teams, and the patients followed up with a telephone call from the research 
nurse at appropriate intervals to the nature and progression of illness to assess progression and 
answer questions the participant may have. This is likely to be within 1 month of joining the study 
and every 3 months thereafter. 
 

Q. In patients whose illness is consistent with CJD (for example someone with progressive cognitive 
impairment, ataxia/ involuntary movements and/or a more rapid course or acute terminal 
deterioration, [el Tawil et al. 2015] a home visit by the neurologist would be arranged for further 
clinical assessment and repeat (research) MRI undertaken if necessary.  

 
R. Before starting the study it is not known  to how many participants a follow-up visit and second MRI 

scan would apply; this may be in up to one half of patients, although likely to be an overestimate. 
 

S. Lumbar puncture for CSF tests would not be part of research-led investigations, but would be 
undertaken if part of local clinical practice, including if there was a strong suspicion of CJD. 

 
T. If at any stage there is a suspicion of CJD, then the treating clinician will be informed and the patient 

will be referred immediately to NCJDRSU for further assessment and confirmation of diagnosis, in 
line with UK standard referral procedures for prion disease (see section 9). Subject to availability of 
funding there may be the possibility of providing additional care and support through the National 
CJD Care Package. 

 
U. Before any follow-up meeting the study neurologist and research nurse should consider if there is 

new information that patient/representative and local clinician may need to receive.  
 

V. A note should be made of the meeting and kept on file. Results of clinical examination and 
investigations will be given to the senior study clinician, and this information fed back to the patient 
and their family via the local clinician, as this may be relevant to their treatment and care.   

 
W. Follow-up is likely to be from recruitment until resolution of symptoms or death. It is not known for 

how long this will be, and at the same time it is important to maximise the number of study 
participants. Therefore we recognise that for some later recruits follow-up may occur out-with the 
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initial study period. Rather than exclude these patients from further follow up, a review of the patient’s 
progression will be undertaken and if extension to the study is considered necessary, this will be 
sought.  

 
6.12 AFTER DEATH (BRAIN TISSUE DONATION FOR RESEARCH) 

  
X. Patients and families will be made aware at the initial meeting that the diagnosis of prion disease 

and other forms of dementia can often only be through post-mortem examination and tissue 
investigations.   
 

Y. The possibility of brain tissue donation for research purposes will have been raised in-life with the 
patient/representative. If not discussed at the initial meeting the possibility of post-mortem will be 
raised again, most likely by the research nurse or neurologist, at an appropriate time as early as 
possible in the follow-up process. 

 
Z. Patients will be asked if they would consider donating brain tissue to the Edinburgh Brain Bank for 

research purposes, including investigations for evidence of prionopathy (the primary purpose of PM 
examination being for this study) and to discuss the patient’s wishes with their relatives. 

 
AA. The participant or, if the participant lacks capacity, their representative/nearest relative, may express 

their wishes if they are ready to make this decision. However, authorisation for the post-mortem 
examination will still always be sought from the patient’s representative/nearest relative after death 
- at which point the relative will be given a hospital post-mortem authorisation form, which they will 
be asked to consider and complete.  

 
BB. If a participant’s condition rapidly declines / develops terminal stage illness, the representatives or 

local carers will be asked to inform the study research nurse/neurologist. Further clinical assessment 
can be undertaken with agreement of the patient/their representative (section 6.11). This also allows 
the research team to establish where the patient is likely to die and prepare for any PM investigations 
in line with the participant’s consent arrangements.  

 
CC. In the event of a participant’s death, the families and local clinicians will be asked to contact the 

NCJDRSU directly, and will have been given a phone number to call as soon as possible after the 
death has occurred so that post-mortem can be arranged with the pathology staff.  

 
DD. Establish whether a Fiscal post mortem will be required, in which case the local office of the 

Procurator Fiscal should be informed that consent has been given the research study. It may still be 
possible to collect tissue samples for the research investigations. 

 
EE. If a Fiscal post-mortem is not required, authorisation should still be sought from the 

representative/nearest relative using the standard hospital post-mortem authorisation form. This 
should be sought by the study team, in liaison with the local pathologist.  

 
FF. Authorisation will be requested for a limited, head only examination, including the removal, retention 

and use of brain tissue for research, education/training and audit. If the relatives wish for brain tissue 
investigations to be restricted to the prion research project (65+ study) they can express this wish 
on the post-mortem authorisation form. Peripheral tissue will not be requested – although this limits 
our investigations for vCJD infection, requests for head-only post-mortems are more likely to be 
successful, and overall are of greater benefit to the study objectives. Based on experience we know 
that not every family will agree to post-mortem, provision is made for up to 40% of patients. 

 
GG. Normally the post mortem will be conducted in the local hospital (most likely the Edinburgh Royal 

Infirmary or Western General Hospital) by a pathologist between one and four days after death.  
After this the body will be returned to the undertakers so as not to delay the funeral arrangements.  
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HH. The tissue samples will then be investigated for evidence of CJD, including standard histopathology, 

immunohistochemical and full biochemical investigations (see section 6.13). Due to the type of tests 
that need to be performed to investigate evidence of CJD, it usually takes two to three months to 
obtain to obtain the full final results.  

 
II. It will be possible to withdraw post-mortem consent and tissue analysis up until the time the tissue 

is tested; in this event we will arrange for the respectful disposal of any remaining tissue.  
 

JJ. Where post-mortem investigations have been completed, a final report would be submitted by the 
study lead to the Director Edinburgh Brain Bank. This report would summarise clinical findings and 
the outcome of the brain tissue investigations, as well as the prion-protein codon-129 genotype. 
Results would usually then be sent to the local clinician with a copy usually sent to the GP, according 
to standard Brain Bank procedures, and the results will be conveyed by the study 
neurologist/research nurse or the participant’s doctor, to the family members involved as 
appropriate.  

 
KK. The cause of death and results of any PM investigations will be recorded on the study database.  

 
LL. If CJD is suspected, then the patient will be referred to NCJDRSU for further assessment and 

confirmation of diagnosis, in line with UK standard referral procedures for surveillance. 
 

6.13. SAMPLE TRANSPORT, PROCESSING AND TESTING  
 
Appropriate safety precautions will be employed by all personnel in the handling of samples from the time 
of tissue sampling, in accordance with local health & safety policy and national regulations. 
 
A. BLOOD FOR CODON-129 GENOTYPING. 

 
A 2 ml blood sample should be taken, labelled with the patient’s study number  date of birth and date 
of collection only and the sample, double bagged and transported at ambient temperature back to 
NCJDRSU for registration in the laboratory the following working day. Samples will then be stored 
in a -80C freezer at NCJDRSU prior to testing. 
 
Molecular codon-129 subtyping will be undertaken using DNA extracted from the blood sample; the 
codon-129 polymorphism result should be recorded in a samples database. The NCJDRSU will 
arrange for any remaining blood to be disposed of at the end of the study. 
 
If the patient has consented, the NCJDRSU will arrange for the storage of any residual genetic 
material for use in future research into neurological conditions, which may, for example, include prion 
disease. Any residual genetic material that is not destined for storage for future genetic testing, will 
be retained until after the study has ended and all investigations have been completed. 
 

B. BUCCAL SWAB FOR CODON-129 GENOTYPING 
 
If a blood sample is deemed unobtainable, a buccal swab should be taken. The tip of the swab will 
be placed into a sterile 2ml safe-lock tube and sealed. The tube will be labelled with the patient’s 
study number, date of birth and date of collection only, and the sample double bagged and 
transported at ambient temperature back to NCJDRSU for registration in the laboratory the following 
working day. Samples will then be stored in a fridge at NCJDRSU prior to testing. 
 
Molecular codon-129 subtyping will be undertaken using DNA extracted from the buccal swab; the 
codon-129 polymorphism result should be recorded in a samples database. The NCJDRSU will 
arrange for any remaining material to be disposed of at the end of the study. 
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If the patient has consented, the NCJDRSU will arrange for the storage of any residual genetic 
material for use in future research into neurological conditions, which may, for example, include prion 
disease. Any residual genetic material that is not destined for storage for future genetic testing, will 
be retained until after the study has ended and all investigations have been completed. 
 

C. AUTOPSY SAMPLES 
 
Samples will be registered and flagged as they are received from the autopsy suite. Tissue samples 
will then be processed for a range of histopathological, immunocytochemical and biochemical 
investigations, which will be conducted at the Edinburgh Brain Bank and at NCJDRSU as per 
arrangements for the neuropathological screening of any banked brain tissue donation (see sections 
5.7-5.10) 

 
Tissue samples will be retained until the end of the study, after which NCJDRSU will handle the 
disposal of any remaining tissue in accordance with the Edinburgh Brain Bank procedures. Samples 
from any cases that are suspected to be CJD or any other prionopathy will routinely be retained in 
the CJD Brain and Tissue Bank (part of the Edinburgh Brain Bank).  

 
 

6.14 INFORMATION COLLECTED 
 
A. For each eligible subject, consent status is recorded on a standard consent form and signed by 

the patient, or their representative.  
 

B. All participants recruited into the study will be assigned a unique study identifier for data 
management purposes including pseudonymisation and the association of data between 
relevant data forms. These identifiers, together with patient details and consent status, GP and 
contact details should be recorded in the study database at NCJDRSU.  
 

C. A clinical and epidemiological review form will record detail on the case onset, presentation and 
duration of illness, and features associated with disease progression; together with details of 
clinical investigations and epidemiological review undertaken. Any significant past medical 
history (as recorded in the medical notes), and the outcome of initial and prospective clinical 
assessments and pathological (post-mortem) investigations should be recorded on this form. 
 

F. Study data will be held in electronic and paper format at NCJDRSU, Edinburgh Brain & Tissue 
Bank and the BRIC. All source data will be checked and validated before electronic data-entry 
and verification.  Papers records will be filed securely; electronic data will be held in a study 
database with sub-tables (see section 7 below).  
 

G. The outcome of post-mortem investigations will be shared between the respective NCJDRSU 
and brain bank study teams as part of the investigation record.  

 
6.15 ANALYSIS 

 
A. Results of investigations will be reviewed. If there is evidence of vCJD, sCJD or other prion 

disease pathology, then the participant would be referred to NCJDRSU as from a suspect case.  
Further investigations would then be undertaken according to standard NCJDRSU surveillance 
procedures (see section 9.) 
 

B. Progress in the study will continually be assessed against the study objectives (section 10). The 
final analysis will include a description of clinical-pathological variation associated with positive 
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findings, and an assessment of how this might contribute to local surveillance practice as well 
as out with the local setting.  

 
6.16 WITHDRAWAL FROM THE STUDY 

 
A. Consent to participate in all or part of the study can be withdrawn by the patient at any time, 

without compromising their care. 
 

B. If a participant does not wish to continue in the study ask if this applies to some or all of the 
study components and identify which ones. It will be possible to withdraw post-mortem tissue 
up until the time it is tested and NCJDRSU will arrange for the respectful disposal of any 
remaining tissue in line with standard practice. Data can be withdrawn on request by deletion 
from the study database, leaving the minimum required for audit purposes and where relevant 
to the medical record. 
 

C. The withdrawal from the study and details of actions required and undertaken, with dates, should 
be recorded by the local investigator and research nurse in their respective study notes.  

 
7 DATA MANAGEMENT 
 
7.1 DATA PROTECTION AND CONFIDENTIALITY 
 

A. All staff have a duty to maintain patient confidentiality, and procedures and relevant training are 
in place to help safeguard. The UoE has records management and information security policies, 
procedures and guidance on the handling of confidential information. In addition, a NCJDRSU 
Data Protection and Security Code of Practice, to which all NCJDRSU data users are signatories, 
provides guidance to staff on the handling of personal identifiable information, to safeguard 
confidentiality and help ensure data protection and security requirements are being met.  
 

B. The processing of personal information as part of this study will be registered with the Office of 
the Information Commissioner (http://www.ico.org.uk) as part of the UoE (reference: Z6426984). 

 
7.2 INFORMATION SECURITY ASSURANCE 
 

A. All the information collected during the course of the research study will be kept confidential. For 
study purposes, all electronic information is held securely in a cloud-based healthcare trusted 
research environment, provided by AIMES management services in Liverpool (UK);  all paper 
records are locked in secure cabinets; access to personal information is restricted to authorised 
personnel (the research team members and those with IT responsibilities) and at no point in time 
will personal information be disclosed to anybody outside these personnel; linkage of records for 
study analyses, and for follow-up is restricted to authorised personnel and by use of a unique 
study number.  
 

B. Backups are made on a regular basis in line with NCJDRSU and University of Edinburgh 
protocol, no other copies of the database will be made. Where clinical review/patient follow-up 
is undertaken it will be done as far as possible by the same research team member and local 
clinician.  
 

C. Procedures are in place to ensure the secure transfer of personal information. Email is NOT 
considered secure and emailing of personal identifiable information via the internet or transfer 
by via any electronic media (eg. memory stick) is not permitted, including emails between NHS 
and University accounts, unless it is encrypted. 

http://www.ico.org.uk/
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8 INDIVIDUAL ASSESSMENT & FEEDBACK OF RESULTS 
 

A. The study is conducted on the participants’ understanding that they/their families would not 
routinely be informed of the outcome of the research investigations, unless there is evidence of 
prion disease or incidental findings that could have an impact on patient management and care. 
 

B. In this event then the senior doctor who had been looking after the patient would be informed in 
writing by the study neurologist directly and through them the results conveyed to the participant 
and the family members involved. A copy will also be sent to the GP.  If there is evidence of prion 
disease pathology, the participant would be referred to NCJDRSU as for a new or suspect case 
of CJD. Further investigations would then be undertaken according to standard NCJDRSU 
surveillance protocol (see section 9.) 

 
If post-mortem investigations have been undertaken as part of either the neuropathological 
screening or clinical surveillance parts of this study, a final neuropathology report will be issued 
by the Director, Edinburgh Brain Bank, which will have a final diagnosis.  These reports go out 
to the senior doctor who had been looking after the patient according to standard Brain Bank 
procedures; the relatives have an opportunity to meet with the senior doctor (or GP) who can 
discuss the final diagnosis with them. If there is post-mortem evidence of prion disease 
pathology, the participant would be referred to NCJDRSU as for a new or suspect case of CJD. 
 

9 ACTION IN CASE OF POSITIVE FINDINGS FOR PRION DISEASE/ 
PRIONOPATHY 

 
A. In the event of clinical and/or pathological evidence of prion disease/prionopathy during the study, 

the Chief Investigator will speak to the person responsible for the investigations, consult with 
colleagues and confirm the level of certainty.  

 
B. The Chief Investigator would then consult with the Brain Bank Manager/ participant’s local clinician 

and request the participant is referred to the NCJDRSU surveillance team as a suspect case of prion 
disease. Further follow-up and investigations would then be undertaken according to standard 
surveillance procedures (see http://www.cjd.ed.ac.uk/surveillance.htm). 

 
C. As part of this process further clinical and/or pathological information would be requested to support 

the possible diagnosis of prion disease. The Brain Bank manager and/or local clinicians/pathologists 
may be contacted for any further information they can provide. If necessary additional tissue samples 
will also be requested. 

 
D. A clinical review of the medical notes would be undertaken, detailing the case medical history, onset, 

presentation, duration of illness, features associated with disease progression and final diagnosis, 
with particular attention to the development of cognitive and neurological features associated with 
the prionopathy and any co-pathology. For brain donors consent to access medical records normally 
accompanies the donation, however if consent is needed the review can be deferred until consent 
is obtained from the family involved (see below).  

 
E. The family would also normally be contacted, with consent of the local clinicians involved, by the 

NCJDRSU neurologist to arrange a chance to meet. At this interview the family will have the further 
opportunity to discuss CJD and the implications of this as a possible diagnosis. Any further clinical 
assessments and a more detailed epidemiological review would be undertaken for the patient. 
Information and support would be given to the family as appropriate.  

http://www.cjd.ed.ac.uk/surveillance.htm
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Should a prionopathy be suspected, genetic CJD will be considered as part of the standard process 
for referral of new suspect cases in line with standard diagnostic practice. Appropriate counselling 
and consent for sequencing will be sought. If brain tissue is available or if a blood sample or buccal 
swab was taken for codon-129 typing and genetic material subsequently stored, these may be made 
available as material for genetic testing if the family agree.  

 
F. A final diagnostic report would be submitted to a senior clinician and then sent to the local clinician 

(participants) or GP (donors) for communication to the family.  This report would summarise clinical 
findings and, where post-mortem investigations have been undertaken, the outcome of both macro-
examination of the brain and microscopic examination. If the patient to whom the investigations 
relate was a research participant, then the results, will be conveyed where possible by the research 
neurologist to the family involved. 

 
G. The new or suspect case may also be referred to public health professionals, including the national 

blood services and the local public health team, so they can follow national guidance on public health 
action to be taken in order to prevent any possible spread of CJD between people. 
 
If necessary advice will be taken from relevant expert panels (ACDP) as to the handling of unusual 
presentation or novel forms of prion disease. 
 
 

10 ANALYSIS 
 

10.1  PRIMARY OUTCOME MEASURES 
 
Evidence of prion disease in the Lothian population, a description of the associated clinical, pathological 
and epidemiological features and referral characteristics and how this compares with other cases of prion 
disease. 
 
10.2  SECONDARY OUTCOME MEASURES 
 
A. A description of the clinical, pathological and epidemiological characteristics of patients with atypical 

features of dementia in the Lothian population. 
 

B. Assessment of the suitability of methods to support an extended system of enhanced CJD 
surveillance in the rest of the UK. This includes the suitability of existing case definitions for referral, 
ability to define cases, willingness of clinicians and patients to participate, response rates to different 
elements of the study, availability of data and limitations of data collection methods. 

 
10.3 METHODS OF ANALYSIS 
 
A. Any research participant with clinical and/or pathological evidence of prion disease who, prior to the 

research team’s clinical assessment or further pathological investigation, was not considered by the 
senior clinician in charge of that patient’s care to have prion disease, will be referred to as a “missed” 
case of prion disease. 
 

B. The numbers of missed cases identified and their clinical, pathological, epidemiological and referral 
characteristics will be described in terms of simple descriptive statistics (eg. frequency tables, cross-
tabulations and graphics).  

 
C. These characteristics will then be compared with those of UK cases of prion disease referred 

independently of this study to the UK national surveillance system over the same study period, 
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through univariate and multivariable analysis to look for characteristics that are associated with 
missed cases, adjusting for potential confounders (age, speciality). 

 
D. A descriptive analysis will similarly be undertaken of the features of atypical dementia patients. 

 
E. The success of the study and suitability of methods to support an extended system of enhanced 

CJD surveillance in the rest of the UK, will be assessed in terms of the ability to meet the primary 
outcomes, with reference to clinic and patient participation rates and uptake of the different elements 
of the study. It will also be informed by feedback received by the clinicians and patients over the 
course of the study and the experiences of the research team in conducting the study. 

 
11 MANAGEMENT 

 
11.1 KEY STAFFING 
 

A. Chief Investigator  
B. Lead neurologist NCJDRSU (co-applicant) 
C. Lead neuropathologist NCJDRSU (co-applicant) 
D. Lead neuropathologist Edinburgh Brain & Tissue Bank (co-applicant) 
E. Lead biochemist NCJDRSU (co-applicant) 
F. Research nurse 
G. Research neurologist 
H. Research fellow (biochemistry) 
I. Research technician (biochemistry) 
J. Research fellow (immunohistochemistry) 
K. Research database manager 
L. Research administrative assistant 
M. Laboratory manager (NCJDSRU) 
N. Laboratory manager (Edinburgh Brain Bank) 
O. Consultant neurologist 
P. Consultant neuroradiologist 
Q. Consultant old-age psychiatrist 
R. Consultant geriatrician 

 
11.2  MANAGEMENT AND OVERSIGHT 
 
A. The Chief Investigator takes overall responsibility for the overall conduct of the study, coordination 

of investigators, reporting of research progress and dissemination of results. Supervision and 
oversight of clinical activities and prion disease diagnosis will be by the study lead Neurologist. 
Management, supervision and oversight of laboratory activities, including testing, diagnosis and 
reporting, will be by the study lead Neuropathologists (Edinburgh Brain Bank and NCJDRSU 
laboratory), and the study lead protein biochemist as appropriate. 

 
B. There will be an Edinburgh-based Study Team who will meet every 6 months to evaluate progress 

and to ensure the smooth running of the project. They may also meet when required to discuss 
cases of interest/other relevant information. This team will include the study Chief and co-
investigators, together with the research neurologist and nurse, database manager, neuroradiologist 
and laboratory managers and associated research staff (NCJDRSU and Edinburgh Brain Bank). 

 
C. Oversight of the study will be provided by a Steering Group. The Steering Group will consist of 

representatives from clinical specialities, public health and patient groups, and specialist advisors 
(statistics, UK Dementia Platform). The Steering Group will meet on a regular basis with a working 
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group of the Study Team to review progress and provide intellectual input, practical advice and 
support to the Study Team when needed.  

 
D. At each clinic there will be an on-site lead investigator who is responsible for the conduct of the study 

at the local site. S/he will ensure the smooth running of the project locally and the safety and 
wellbeing of participants. 

 
11.3  ADVERSE EVENTS 
 
All investigators and team members will comply with the sponsors’ (UoE and NHS Lothian) standard 
requirements on serious breaches of GCP (SOP reference CR003) and on identifying and reporting 
adverse events (SOP reference CR005) and on deviations and violations (SOP reference CR010), 
available at http://www.accord.ed.ac.uk/standardopprocs/CRSOPs.html 
 
11.4 STUDY OUTPUT  

 
A. Regular feedback on study progress will be provided to clinicians and participants throughout the 

study. The Management team will produce an annual information sheet for participants conveying 
thanks, an update on participation in the study as well as general knowledge of prion diseases, and 
research findings. In addition, summary information for the general public will be available through 
the NCJDRSU website. 
  

B. Progress in the study will be assessed against the study objectives namely: 
 
i. Identifying cases of prion disease/prionopathy in the study population; 
ii. Describing their clinical, pathological, epidemiological and referral characteristics; 
iii. Describing how these differ with observed cases to date 
iv. Describing the clinical, pathological, epidemiological and characteristics of patients with 

atypical features of dementia in the Lothian population; 
v. Assessing how the methods used might contribute to the enhanced surveillance of prion 

disease in other parts of Scotland and the rest of the UK. 
 
Results will be presented to the Department of Health and Scottish Government Health Department, 
national public health agencies (Health Protection Scotland and Public Health England) and advisory 
panels (The Advisory Committee on Dangerous Pathogens). The content of these reports will vary 
but is likely to include progress in recruitment and investigations, a summary of the basic 
demographic, clinical and pathological findings, and assessment of the implications, if any, to 
diagnostic practice, disease surveillance and public health.  
 

C. Intermediate findings and final results will also be presented at national and international meetings 
and conferences (Prion, UK Dementia Platform and Brain Bank Network, Alzheimer’s Scotland, CJD 
Support Network) and submitted for publication as peer reviewed (open access) articles in medical 
journals.  
 

D. While these reports are likely to contain a descriptive analysis of the data they will not contain either 
PII or information from which the identity of the patient could be inferred. 

 
12 END OF STUDY 
 
The study will run for 5 years between 01/04/2015 and 31/03/2020. The end of the study will the 
completion of investigations following the last follow-up visit or date of tissue donation for the final 
participant/donor. Banked brain tissue donations will be included from the outset until two months prior to 
the study end to allow time for screening and final reporting. Participants will be recruited until three 

http://www.accord.ed.ac.uk/standardopprocs/CRSOPs.html
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months prior to the study end date to allow some time for follow-up/onward referral if appropriate, although 
further follow-up and post-mortem investigations may be undertaken subsequently if this is what the 
relatives wish (see section 6.11).  
 
Tissue will be retained until the end of the study and then disposed of or stored for future research in line 
with consent arrangements; data will be retained for a minimum of 5 years past the end of the study, at 
which point it will be reviewed. If considered of value it will be archived for use in future research, with 
appropriate ethical approval.  
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14 APPENDIX 
 

A. INSTRUMENTS 
 
1) Protocol 
2) Participant’s Information Sheet and Consent Form 
3) Representative’s Information Sheet and Assent Form 
4) GP letter 
5) Patient Assessment and Epidemiological Review Form 
6) Participant’s Information Sheet and Consent Form for post-mortem examination  
7) Representative’s Information Sheet and Assent Form for post-mortem examination 
8) Letter of invitation (Anne Rowling CDC-DART registered patients) 

 


