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Clinical presentation and pre-mortem diagnosis of variant
Creutzfeldt-Jakob disease associated with blood transfusion:
a case report
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Jonathan D F Wadsworth, Patricia Hewitt, john Collinge

Summary

Background Concerns have been raised that variant Creutzfeldt-Jakob disease (vCJD) might be transmissible by blood
transfusion. Two cases of prion infection in a group of known recipients of transfusion from donors who subsequently
developed vC]D were identified post-mortem and reported in 2004. Another patient from this at-risk group developed
neurological signs and was referred to the National Prion Clinic.

Methods The patient was admitted for investigation and details of blood transfusion history were obtained from the
National Blood Service and Health Protection Agency; after diagnosis of vCJD, the patient was enrolled into the MRC
PRION-1 trial. When the patient died, brain and tonsil tissue were obtained at autopsy and assessed for the presence
of disease-related PrP by immunoblotting and immunohistochemistry.

Findings A clinical diagnosis of probable vC]D was made; tonsil biopsy was not done. The patient received experimental
therapy with quinacrine, but deteriorated and died after a clinical course typical of vCJD. Autopsy confirmed the
diagnosis and showed prion infection of the tonsils.

Interpretation This case of transfusion-associated vC]D infection, identified ante-mortem, is the third instance from
a group of 23 known recipients who survived at least 5 years after receiving a transfusion from donors who
subsequently developed vCJD. The risk to the remaining recipients of such tranfusions is probably high, and these
patients should be offered specialist follow-up and investigation. Tonsil biopsy will allow early and pre-symptomatic
diagnosis in other iatrogenically exposed individuals at high risk, as in those with primary infection with bovine

spongiform encephalopathy prions.

Introduction

Since the arrival of variant Creutzfeldt-Jakob disease
(vCJD), and the experimental confirmation that it is
caused by the same prion strain as that causing epidemic
bovine spongiform encephalopathy (BSE), there have
been concerns that it might be transmissible by iatrogenic
routes including use of blood and blood products.! Such
concerns were heightened by the recognition that the
pathogenesis of vC]D differed substantially from that of
sporadic or classical CJD by showing prominent and
uniform prion accumulation in lymphoreticular tissues”’
akin to ovine scrapie, where prionaemia has since been
demonstrated experimentally. All clinically affected
patients with vCJD identified to date have been homo-
zygous for methionine at polymorphic codon 129 of the
prion protein (PrP) gene, PRNP, where either methionine
(M) or valine (V) may be encoded.

Several risk reduction measures have been introduced
in the UK and some other countries to limit secondary
transmission of vCJD prions by blood and surgical
instruments. In 1997, a study was set up between the
National CJD Surveillance Unit and UK Blood Services
so that recipients of blood components from donors who
subsequently developed vCJD (ie, vC]D-implicated
components) could be identified and evidence sought for
possible transmission of vC]D by blood transfusion.’
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In 2004, two transfusion-associated cases of vC]D prion
infection were reported in individuals who had been
identified in this way. The first was in a 62-year-old patient
who had received a single vC]D-implicated non-leuco-
depleted unit of red cells and who became symptomatic
6-5 years post-transfusion and died after a progressive
neurological illness of estimated 13 months’ duration.
The pulvinar sign was not seen on brain MRI and tonsil
biopsy was not done. The cause of death was recorded as
dementia.® After autopsy, neuropathology was thought to
be suggestive of CJD, and vC]D was subsequently
confirmed by neuropathological examination; the clinical
presentation of vC]D in the case was judged typical of
vCJD.

The second case was in an elderly patient who had also
received a single vC]D-implicated unit of non-leuco-
depleted red cells and who died from an unrelated cause,
without evidence of a neurological disorder, 5 years after
receiving the transfusion. Western blot analysis for the
disease-related prion protein isoform (PrP*) and PrP
immunohistochemistry of lymphoreticular tissues was
consistent with vCJD prion infection.® Interestingly, this
patient was heterozygous (MV) at PRNP codon 129, a
genotype that is associated with relative resistance to CJD
and other prion diseases’” The cohort of identified
recipients of blood transfusion from donors who
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subsequently developed vC]D totals 66 individuals, of
whom 42 have died (including both cases described above
and the patient reported here) and 24 are alive. Since
December, 2003, the surviving recipients and their
doctors have been notified of their exposure to a
vC]D-implicated transfusion. We report the development
of vCJD in an individual from this cohort and discuss the
clinical, neuroradiological, and pathological findings and
their implications.

Methods

Research ethics and consent

The Medical Research Council (MRC) PRION-1 trial was
established at the request of the UK Chief Medical
Officer, and a national referral protocol was agreed by the
MRC, Department of Health, the National Prion Clinic,
and the National CJD Surveillance Unit so that all UK
patients would have the opportunity to participate. The
Chief Medical Officer wrote to all UK neurologists in
2004, requesting joint referral of all suspect cases to both
the National CJD Surveillance Unit and the National
Prion Clinic for possible participation in therapeutic
trials and related research. The PRION-1 trial received
ethics approval from the Eastern multi-centre research
ethics committee. Tissues were removed at autopsy with
consent for both diagnosis and research. Research studies
on human tissue were approved by the Institute of
Neurology/National Hospital for Neurology and
Neurosurgery local research ethics committee.

Immunoblotting

All  procedures were done in a microbiological
containment level-3 facility with strict adherence to safety
protocols. Brain frontal cortex and tonsil lymphoid tissue
were prepared as 10% weight per volume homogenates
in Dulbecco’s sterile phosphate buffered saline without
calcium or magnesium using Duall tissue grinders
(Anachem, Luton, UK).} Brain homogenates were
analysed before or after proteinase K digestion (50 pg/mL
final protease concentration, 1h, 37°C) by immunoblotting
with anti-PrP monoclonal antibody 3F4° using high
sensitivity enhanced chemiluminescence or standard
enhanced chemifluorescence as described previously.’
Tonsil homogenate was analysed by sodium
phosphotungstic acid precipitation of PrP*, proteinase
K digestion, and immunoblotting with anti-PrP mono—
clonal antibody 3F4 using high sensitivity enhanced
chemiluminescence as described previously.’ This
method facilitates highly efficient recovery and detection
of PrP* from vC]D tissue homogenate when present at
concentrations 104-105 times lower than those found in
vC]D brain.*”

Immunohistochemistry

Brain and tonsil were assessed with anti-PrP monoclonal
antibody ICSM 35 (D-Gen, London, UK), using a Ventana
automated immunohistochemical staining machine

(Ventana Medical Systems, Tucson, AZ, USA) as
described previously.’ Tissue was fixed in 10% buffered
formal saline followed by incubation in 98% formic acid
for 1 h. Following further washing for 24 h in 10%
buffered formal saline, tissue samples were processed
and embedded in paraffin wax. Sections were cut at a
nominal thickness of 4 pm, treated with 98% formic acid
for 5 min and then boiled in a low ionic strength buffer
(2-1 mM Tris, 1-3 mM EDTA, 1-1 mM sodium citrate,
pH 7-8) for 20 min. Abnormal PrP accumulation was
examined using anti-PrP monoclonal antibody ICSM 35
followed by a biotinylated-anti-mouse IgG secondary
antibody (iView Biotinylated Ig, Ventana Medical
Systems) and an avidin-biotin horseradish peroxidase
conjugate (iView SA-HRP, Ventana Medical Systems)
before development with 3’3 diaminobenzedine tetra—
chloride as the chromogen (iView DAB, Ventana Medical
Systems). Haematoxylin was used as the counterstain.
Haematoxylin and eosin staining of serial sections was
done with conventional methods. Appropriate controls
were used throughout.

Role of the funding source

The sponsor of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results

A 3l-year-old male patient presented to the National
Prion Clinicin 2005, with a 6-month history of progressive
balance difficulties and impaired concentration. He had
incapacitating leg pains and increasing difficulty walking.
The patient had suffered from ulcerative colitis since his
teenage years. A severe relapse of symptoms at age
22 years had led to surgical intervention with a colectomy
and ileostomy. In 1997 (age 23 years), the ileostomy had
been converted to an ileoanal J-pouch. Complications in
the immediate postoperative period included pelvic
bleeding: the patient was transfused with 22 units of red
cells, 15 units of fresh frozen plasma, and three platelet
doses, and required a further laparotomy and intensive
care management. He then made a good recovery. One of
the donors of the non-leucodepleted red cells received by
the patient developed vCJD 20 months after donating
this blood. This donor was homozygous (MM) at PRNP
codon 129 and died after an 11-month illness, with
neuropathological confirmation of vCJD.

6 years after the vCJD-implicated transfusion (age
29 years), the patient had presented to his family doctor
with a short history of fluctuating exertional fatigue and
impaired concentration. This problem was presumed to
have followed a viral upper respiratory tract infection.
Symptoms fluctuated, and around this time the patient
and his doctor were notified of his exposure to a
vC]D-implicated transfusion in 1997, and that he was
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considered to be at risk of vCJD. Neurological
examination, including clinical cognitive assessment,
was normal and no biological symptoms of depressive
illness were noted. Routine electroencepahlogram and
MR neuroimaging were normal (figure 1A and 1B). Some
symptomatic improvement occurred, sufficient for the
patient to return to work. At neurological review after a
further year, persistent symptoms of fatigue and impaired
concentration were noted with no abnormal examination
findings.

6 months later (age 31 years), 7-5 years after the
vC]D-implicated transfusion, progressive neurological
symptoms led to referral to the National Prion Clinic.
The patient reported a sense of imbalance on turning
with a tendency to stagger. Memory problems were
becoming more prominent and he reported difficulties
in recalling details of events in the preceding few days.
He described a sense of tremor in his hands with reduced
manual dexterity. Within a few weeks he reported severely
incapacitating leg pains as an unvarying “searing pain”
worsened by activity and eased by rest. Although most
prominent in the anterior thighs, this pain affected the
whole of both legs with hypersensitivity and paraesthesiae
on touching the feet but no numbness or sensory loss.
Examination 6 months after the onset of progressive
neurological symptoms showed an mini mental state
examination (MMSE) score of 30/30, digit recall of
6 forward and 5 backwards, with no evidence of dyspraxia
or visuospatial dysfunction. The patient could walk
unaided but preferred to use a stick to ease his leg pains.
Other than minimal first-degree gaze-evoked nystagmus,
cranial nerve and other neurological examination was
normal.

Neurological decline continued with more prominent
cognitive impairment. 6 weeks later, the patient's MMSE
scored 22/30 (with errors in orientation for time, delayed
recall, and serial subtraction). He was increasingly
unsteady. Caregivers reported several falls, and the
patient indicated that limb pains were less severe. Results
of routine haematological and biochemical investigations,
infection screen, and nerve conduction studies were
normal. At this stage, MR neuroimaging showed
symmetrical abnormalincreased T2 and fluid attentuation
inversion recovery (FLAIR) high signal within the
posteromedial thalamus, consistent with the pulvinar
sign (figure 1, C and D). Non-specific changes were
evident on electroencepahlogram. PRNP genotyping
excluded genetic mutations associated with inherited
prion disease and showed codon 129 methionine
homozygosity. Tonsil biopsy was declined. The patient
elected to join the quinacrine arm of the MRC PRION-1
trial® and began treatment with quinacrine at 300 mg
daily.

Subsequently the patient continued to decline with
progressive cognitive impairment, ataxia, and dysarthria.
He became bed-bound and poorly responsive before
admission for hospice care. In line with the expressed
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wishes of the patient and his family, medical intervention
was kept to a minimum and neither gastrostomy nor
nasogastric feeding were instituted. The patient died
8 years and 8 months after the vC]D implicated
transfusion (age 32 years) and an autopsy was done.
Brain and tonsil tissue were collected at autopsy and
assessed for the presence of disease-related PrP by
immunoblotting and immunohistochemistry. Immuno-

Figure 1: MRI changes shown late in clinical course

MR neurcimaging 6 years after vCJD-implicated transfusion showing normal
appearances on T2 and FLAIR sequences (A, B), with abnormal increased T2 and
FLAIR high signal within the posteromedial thalamus evident 18 months later
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Figure 2: Immunoblot detection of PrP* in brain and tonsil

(A) 5-pl samples of 10% brain homogenate (frontal cortex) from normal human control, vCJD case, or the patient
were analysed before (<) or after (+) proteinase K (PK) digestion. (B) PK-digested sodium phosphotungstic acid
pellets from 0.5 mL 10% normal human tonsil homogenate or 0:5 mL 10% normal human tonsil homogenate
spiked with 1 pl. 10% brain homogenate from patient are compared with PK-digested sodium phosphotungstic
acid pellet from 0-25 mL 10% tonsil homogenate from patient. Immunoblots were analysed with anti-PrP
monoclonal antibody 3F4 using high sensitivity chemiluminescence.
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Figure 3: Analysis of PrP* glycoform ratios

Relative proportions of diglycosylated and monoglycosylated PrP* glycoforms
after part-digestion of brain homogenate with proteinase K and
immunoblotting with monoclonal antibody 3F4 using enhanced
chemifluorescence. Key shows control cases of known PrP* type and PRNP
codon 129 genotype. PrP* types 1-3 are seen in the brain in classical (JD (either
sporadic or iatrogenic), PrP* type 4 is uniquely seen in v{JD brain.*** PrP* typing
according to classification of Hill et al.*? Error bars show SE and where not visible
were smaller than symbols used to designate means.

blotting of frontal cortex showed the presence of
type 4 PrP* (figure 2A, figure 3) pathognomic of vCJD."
Immunohistochemical analysis of brain showed
widespread deposition of abnormal PrP in all cortical
areas and throughout the cerebellum, with occurrence of
abundant florid PrP plaques (figure 4A and 4B)
characteristic of vCJD." Spongiform change, gliosis, and
distribution of PrP* were indistinguishable from those
found in previous cases of vC]D. Immunoblot analysis of
lymphoid tissue from tonsil showed the presence of type
4t PrP%? at a concentration of about 1% of the level of
PrP*detected in brain (figure 2B). Immunohistochemical
analysis of tonsil showed multiple lymphatic follicles
containing an abnormal PrP immunostaining pattern
typical of that seen in vCJD (figure 4C)."* Spleen was also
positive (data not shown).
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Figure 4: PrP immunohistochemistry of patient’s brain and tonsil

(A) Haematoxylin and eosin staining of frontal cortex tissue showing florid plaques. (B) Immunochistochemistry of
frontal cortex tissue showing abnormal PrP immunoreactivity, including abundant PrP plaques (anti-PrP
monoclonal antibody ICSM 35). (C) Abnormal PrP immunoreactivity in tonsil (ICSM 35). The immunostaining
pattern is typical of that observed in vCJD tonsil ** Scale bar=100 pm.
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Discussion

This third reported case of prion infection after red-cell
transfusion from an asymptomatic donor who later
developed vC]D emphasises the substantial risk faced by
other recipients of vC]D-implicated blood components,
and indeed suggests that blood transfusion is an efficient
route of transmission of vCJD prion infection. The
probability of vCJD occurring in a single individual in
this at-risk population in the absence of transfusion-
transmitted infection has been estimated at between one
in 15000 and one in 30000;° the probability of chance
occurrence of three such cases in this small group is
remote. Uncertainty surrounds the risk of vC]JD
transmission by blood transfusion, and by products
made by plasma fractionation, which have not yet been
associated with any vC]D cases. Because the clinically
silent incubation period of prion infections in human
beings is known to be long (it can exceed half a century®),
and the prevalence of asymptomatic infection in the
general population of the UK is therefore unknown,’ the
extent of transfusion-transmission of vCJD can not yet
be estimated. In the present and previously reported
clinical cases, symptoms developed 6 and 6 -5 years after
blood transfusion, respectively; both individuals were
homozygous for methionine (MM) at PRNP codon 129.
Transmission of prion diseases between species are
generally associated with much longer mean incubation
periods than within-species transmissions, because of
the so-called species or transmission barrier effect.!
Therefore, mean incubation periods of secondary vCJD
(involving person-to-person transmission) would be
expected to have considerably shorter mean incubation
periods than in primary vC]JD resulting from exposure
to BSE prions. That the incubation periods seen in the
first cases of secondary vC]D, by definition those with
the shortest incubation periods, were 6-6-5 years
suggests that the shortest incubation periods of primary
vC]D are longer, especially as the oral route of trans-
mission is also typically associated with longer incubation
periods than parenteral routes. A preliminary estimate
of the shortest incubation periods of primary vCJD,
based on the youngest cases seen, is around 12 years,
which would be consistent with such extrapolation from
the shortest incubation periods in secondary vC]D.*

The patient whose case we report here had ulcerative
colitis. Experimentally induced chronic inflammatory
foci can act as sites for prion propagation.” Although
ulcerative colitis is a relatively common condition and
not infrequently necessitates blood transfusion, it will
be of interest to see if future cases had co-existent
chronic inflammatory conditions at the time of prion
exposure, which might indicate a role in susceptibility
or incubation periods.

Whether individuals with the other PRNP codon
129 genotypes, VV and MV, will also succumb but with
longer mean incubation periods is unknown. The
PRNP 129MV blood recipient had evidence of prion
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infection of lymphoreticular tissues at autopsy but died
from a ruptured abdominal aortic aneurysm with no
reported evidence of a neurological disorder; the brain
showed no pathological features of vCJD.¢ It is unclear
whether this individual would have gone on to develop
clinical prion disease had they lived longer, and if so
whether they would have had the phenotype of vCJD.
Subclinical or carrier states of prion infection are
recognised in animal models,”* including BSE or vC]D
prion-inoculated transgenic mice expressing human
prion proteins."* Evidence from these studies suggests
that individuals with such genotypes will be susceptible,
but might develop disease phenotypes distinct from
that of vC]D because of selection and propagation of
different prion strain types.””? The absence of detectable
brain PrP* in the MV patient precluded molecular
strain typing of prions. Although Peden and colleagues
showed that splenic PrP* from this case resembled that
seen in vC]D, this demonstration required use of
phosphotungstic acid precipitation of PrP¥, which
interferes with molecular strain typing.” Additionally,
type 5 PrP*¥, seen in vC]D-inoculated transgenic mice
expressing human PrP 129V, but not yet documented in
humans, has a similar glycoform profile.*** This
patient might have been propagating a prion strain
distinct from that causing vC]D.

Importantly, Peden and colleagues noted that they
were unable to detect PrP* in lymphoid follicles in
tonsil, appendix, or large intestine from their patient,
although abnormal PrP was detected in spleen and in a
cervical lymph node. Although concentrations of PrP*
seen in their case were low,® perhaps indicating an early
stage of incubation, PrP* levels are generally higher in
tonsil than elsewhere in the lymphoreticular system in
vC]D.** Because tonsillar involvement has to date been
invariably seen in clinically affected cases of vCJD,
Peden and colleagues speculated that this case might
represent a distinctive pathogenesis related to route of
exposure (intravenous rather than the oral route of
exposure to BSE prions presumed in primary vC]D),
and that the absence of a species barrier in secondary
(person-to-person) infection might also affect pheno-
type. The current findings argue against these inter-
pretations, and suggest that absence of tonsillar PrP*in
the MV blood recipient might have been due to the
effect of PRNP genotype and perhaps selection of a
distinctive prion strain.

The patient’s clinical course was characterised by a
prolonged prodromal illness with fluctuating fatigue and
clouded thinking, preceding progressive neurological
deficit by 2 years. This case illustrates a clinical course of
human vC]D prion infection characterised by five stages.
A preclinical incubation phase of about 6 years occurred
after blood transfusion, followed by a prodromal phase
with fluctuating exertional fatigue and impaired
concentration lasting about 18 months, and during
whichroutineclinical examination and MR neuroimaging
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remained normal. Progressive neurological decline then
consisted of an approximately 9-month initial phase of
progressive ataxia, impaired manual dexterity, and dys-
aesthetic limb pain with substantial cognitive impairment
but retained communication and comprehension of
routine daily activities. A late neurological phase with
severe cognitive decline and impaired verbal com-
munication of about 4 months was followed by a shorter
terminal phase in which the patient was bed-bound,
mute, and only partly responsive.

Route of infection with prions is known to affect
clinical phenotype’ and, if directly related to prion
infection, the lengthy fluctuating prodrome in this case
might be a consequence of infection through blood
transfusion. The early symptoms of vC]D are usually
reported as non-specific, and detailed neurological
examination in this patient at an unusually early stage in
the clinical disease course was normal. The subsequent
neurological decline characterised by progressive ataxia,
cognitive impairment, and painful limb symptoms, was
typical of vCJD.

vCJD has an insidious clinical onset, and its early
features—such as depression, anxiety, personality
change, and sensory disturbances—are highly non-
specific. Early diagnosis is therefore difficult in the
absence of another reason to suspect prion infection.
This case illustrates the importance of diagnosis as
early as possible in the clinical course. The patient was
able to consider the option of joining a therapeutic
clinical trial, to fully discuss the implications of his
diagnosis, and to communicate his wishes to the clinical
team and his family, making decisionsand arrangements
about his future care and other affairs. Specialist
monitoring and investigation of high-risk groups, such
as recipients of blood transfusion from a donor who
developed vC]JD, should allow the condition to be
recognised at an early stage.

Careful clinical assessment remains the most important
element in the early detection of symptomatic disease.
The most useful non-invasive investigation in advanced
cases of vCJD has been MR neuroimaging, particularly
the FLAIR sequence.” Early case reports noted bilateral
increased signal in the posterior thalamus (pulvinar) on
T2 weighted images.” A retrospective review of MR scans
from 36 histologically confirmed cases of vC]D, with a
control group composed mainly of patients with other
forms of human prion disease, suggested that the
pulvinar sign occurred frequently in advanced cases of
vCJD.* These investigators reported a sensitivity of up to
86% and specificity of up to 96% in this series, but
suggested that this sign might be a late feature of the
disease process. Histologically confirmed cases of vCJD
with minimal or absent pulvinar changes on MR
neuroimaging at a mean 10-5 months during an illness
of mean 15 months duration were identified in this
series. Values of 81% sensitivity and 94% specificity have
also been reported in a series including 27 cases of vC]JD
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diagnosed by tonsil biopsy.” As these studies suggest, the
pulvinar sign is not specific for vCJD. These MRI
appearances are described in sporadic CJD* and
paraneoplastic limbic encephalitis,” both of which are
important considerations in the differential diagnosis of
patients with suspected vC]D. Pulvinar signal change on
MRI is also reported in several rare conditions that might
otherwise be distinguished from vCJD on clinical
grounds, such as benign intracranial hypertension,”
status epilepticus associated with cat scratch disease,”
Alpers’ disease,” and post infectious encephalitis.” As
this present case further exemplifies, the absence of
characteristic MR findings does not exclude a diagnosis
of vC]JD. In fact, this case provides important insights
into the relation of the pulvinar sign to clinical progression
of the disease, suggesting that it could be a late feature.
Quantitative MR spectroscopy studies in a small series of
patients raises the possibility that more sensitive
techniques might be helpful earlier in the clinical
course.”

Tonsillar biopsy remains the most sensitive and specific
diagnostic procedure for vCJD.>**#% Tonsillar PrP* is
uniformly present in clinically affected cases of vCJD but
not in other forms of human prion disease, including
iatrogenic CJD associated with use of human cadaveric
derived pituitary hormones, arguing that this distinctive
pathogenesis relates to effect of prion strain rather than
to a peripheral route of infection.”** As infection of
lymphoreticular tissues is thought to precede neuro-
invasion, and indeed has been detected in archived
surgical samples removed before development of vCJD,*¥
it is likely to allow firm diagnosis at the early clinical stage
or indeed pre-clinically’ The case described here confirms
that tonsillar infection occurs in secondary vC]D prion
infection, at least in PRNP 129MM individuals. This
finding is also of relevance to interpretation of results in
due course from analysis of the National Anonymous
Tonsil Archive, which aims to screen 100000 tonsils for
disease-associated PrP to estimate prevalence of vCJD
prion infection in the UK population.’ Given the advent
of experimental therapeutics for prion disease, including
the MRC PRION-1 trial™ tissue diagnosis might be
considered for asymptomatic individuals from high-risk
groups so that early access to therapeutic trials can be
offered, ideally before neuroinvasion, at a stage when
infection may be more accessible or responsive to
therapeutic intervention. Until further data are obtained
on lymphoreticular pathogenesis in patients with the
PRNP 129 VV and MV genotypes it would be prudent to
consider biopsy of lymph nodes as well as tonsil in such
patients. Since the successful interruption of disease
progression in peripherally infected laboratory mice with
monoclonal antibodies against prion protein, the future
use of humanised versions of these antibodies in
secondary prophylaxis might also be possible in
individuals known to be at high risk of developing clinical
forms of human prion disease.” All individuals found to

have received potentially infected blood are now notified
of their risk status, inevitably causing distress and
uncertainty. Counselling in this situation, including
discussion of public-health risks and management
options, has parallels with counselling for people at risk
of inherited forms of prion disease. Individuals will differ
in their wishes for further investigation and early
diagnosis, but all should be given the opportunity of
immediate access to specialist advice, assessment, and
long-term support.
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