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Risk reduction strategies for variant Creutzfeldt—Jakob
disease transmission by UK plasma products and their impact
on patients with inherited bleeding disorders
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Summary. The appearance and rapid evolution of
BSE in UK cattle in the mid 1980s, with compel-
ling data supporting variant Creutzfeldt-Jakob
disease {vCJD) as its human manifestation, pose a
potentially: severe threat to public’ health. Three
clinical cases and one asymptomatic case of vCJD
infection have been reported in UK recipients of
non-lencodepleted red cell transfusions from do-
nors subsequently diagnosed with vCJD. Plasma
from both these and other donors who later
developed vCJD has contributed towards plasma
- pools used to manufacture clotting factor concen-
trate. The United Kingdom Haemophilia Centre
Doctors’ Organisation (UKHCDO) Surveillance
Study has detected asymptomatic vCJD postmor-
tem in a haemophilic patient treated with UK
plasma products including two batches of clotting
factor linked to a donor who subsequently devel-

oped vCJD. Over 4000 bleeding disorder patients
treated with UK plasma products are recorded on
the UKHCDQ National Haemophilia Database.
The risk of vC]JD transmission by plasma products
is not known. However, public health precautions
have been implemented since 2004 in all UK
inherited bleeding disorder patients who received
UK-courced plasma products between 1980 and
2001 to minimize the possible risk of onward
vCID transmission. We evaluate vCJD surveillance
and risk management measures taken for UK
inherited bleeding disorder patients, report current
data and discuss resultant chajlenges and {uture
directions.

Keywords: haemophilia, inherited bleeding disor-
ders, UK plasma products, variant Creutzfeldt-Jakob
disease

Introduction

The first reports of a prion diseasc in humans,
Creutzfeldt-Jakob disease {CJD), appeared in the
1920s [1,2] with a distinct clinico-pathological
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variant being described in 1996, variant Creutz-
feldt~Jakob disease (vCJD) (3] in which significant
involvement of lymphoreticular tissues was demon-
strated [4,5). Compelling epidemiological, clinical,
neuropathological and experimental data support
vCID as the human manifestation of bovine spong-
iform encephalopathy (BSE) [4,6,7), an epidemic of
which occurred in UK cattle in the 1980s and early
1990s. The incidence of BSE peaked in 1993, and
while the precise origin of the BSE epidemic remains
unclear, there is little dounbt that the rendering
practices employed ar that time significantly contrib-
uted to its rapid spread throughout the UK. Feeding
cattle and sheep ruminant-derived protein was
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“banned in 1938 8], with an ensuing fall in the
number of BSE cases. However, such measures were
not taken in time to prevent the introduction of
BSE-infected cartle carcasses into the human food
chain. By January 2010, 167 clinical cases of vCJD

- attributable to dietary exposure had been reported in
the UK by the National Creutzfeldt-Jakob Disease
Surveillance Unit {NCJDSU}, a majority of which
have been confirmed by neuropathological examina-
tion [9]. Much lower but increasing numbers of cases
have been reported worldwide, the majority of which
are believed to have contracted vCJD} in their country
of origin [10], probably as a result of the export of
UK animals andfor ruminant feed. Although the
annual incidence of clinical vCJD in the UK has been
steadily declining since 2000 and the extent of the
primary vCJD outbreak has been several magnitudes
less than previously predicted [11,12], limited infor-
mation is available to provide accurate estimation of
the number of future clinical cases. Where genetic
information is available, all confirmed clinical cases
of vCID have thus far been shown to be homozygous
for the methionine residue at codon 129 of the prion
protein gene (PRNP). However, a suspected clinical
case of vCIJD in an individual heterozygous for
methionine/valine has recently been reported [13].

Transfusion transmission of vC]D: early
perception of risk, risk reduction measures and
plasma product recalls

Distinct from the number of new clinical cases is the
unknown prevalence in the UK of presymptomatic,
or subclinical, vCJD infection, i.e. where asymptom-
atic individuals harbour vCJD infection as discussed
elsewhere [10,14]. It is from this group of individuals
that the risk of secondary vCJD transmission arises,
with the characteristic prominent lymphoreticular
phase giving rise to the possibility of transmission via
surgical instruments, blood and blood products and
organ ({including bone marrow) transplantation. This
differs from classical sporadic CJD, which has been
shown to be transmissible by neurosurgical instru-
ments, pituitary derived hormones and corneal
transplants but in which transmission by blood or
- blood products has not been demonstrated [15-21].
The widespread transmission of hepatitis C and
human immunodeficiency virus (HIV) infections by
plasma products prior to 1986 raised ongoing
concerns about the possible emergence of new
blood-borne pathogens. These led to the publication
of therapentic guidelines by the United Kingdom
Haemophilia Centre Doctors’ Organisation (UKHC-
DO} recommending, where possible, that plasma-
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derived factor VIII (FVII) and factor IX (FIX)
concentrates be replaced with recombinant products
in the treatment of patients with haemophilia A and
B {22). The first report of clinical vCJD cases in 1996
[3] raised concerns amongst UK haemophilia clini-
cians that the Infective agent may be transmissible by
blood products {23]. Aronnd the same time, a
collaborative study, the Transfusion Medicine Epi-
demiology Review {TMER), was established between
the NCJDSU and the four UK blood services {(UKBS)
with the aim of identifying any association between
CJD {including variant} and blood transfusion {24].
At that time, 17 patients were recorded as having
donated blood prior to being diagnosed with vC]D
and there was concern that there may be many more
infected, yet asymptomaric individuals amongst the
denor population. It was estimated that even a
modest prevalence of vCJD in the general population
could result in an infected donation entering the
plasma pools from which clotting factor concentrates
were prepared. Together with the almost exclusive
restriction of vCJD to the UK at that time, these
concerns greatly influenced the UKHCD O’s decision
in 1997 to recommend the use of bovine material-
free recombinant products, as well as fractionated
products from non-UK plasma donations [23].
Treatment with recombinanr factor concentrates
was funded in 1998 for haemophilic patients aged
<16 years and was extended to include all adult
patients by ascending age from 2003/2004 and
completed in 2005/2006.

In the absence of a test to detect preclinical vCJD
infection, a number of precautionary donor selection
and component processing measures have been
introduced since 1998 to minimize the possible risk
of secondary vCJD transmission by blood and its
components {Table 1} [25-29]. The uncertainty of
vCJD transmissibility by plasma products led to the
recommendation by the Committee for Propretary
Medicinal Products that a product be recalled where
a donor subsequently diagnosed with vCJD had
coniributed to the plasma pool (termed an ‘impli-
cated’ barch} {30]. In 1997, there were two Bio
Products Laboratory (BPL, the plasma fractionator
for the UK National Blood Service} recalls of clotting
factor concentrates {31], both of which included
batches of in-date FVIII concentrate.

The first risk assessment of plasma vCJD
infectivity

Theoretically, the degree of exposure of an individual
recipient to vCJD infection is dependent on the
prevalence of subclinical infection within the donor

@ 2010 Blackwell Publishing Ltd
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Table 1. Measures taken in the UK to minimize sk of variant
Creurzfeldt-Jakob disease (vC]D) transmission by blood and
plasma product transfusion.

1. Rartjonalization of clinical use of blood and blood products.
Department of Health initiatives: Bemer Blood Transfusion
1998, 2002, 2007

II. Donor selection
a. Use of non-UK donors for plasma product fractionation

{announced 1998, implemented 1999}
b. Use of non-UK plasma doners in under 16 s or adult
recipients of large plasma volumes (2002}

¢, Exclusion of recipients of blood transfusion since 1980 from
donor pool {2004) -

d. Exclusion of individuals [rom donor pool who are unsure
whether they have received a blood reansfusion since 1980
{2004},

e. Exclusion of donors where recipients have developed vCJD
where blood trans{usion cannot be excluded as source of
vCJD and where no infected doner has been identified (2005)

III. Component processing
a: Leuncodepletion of all blood products to white cell

concentration <108 L™? (announced 1998, implemented
 1999)

b. Use of recombinant facrors in selecred padents with

haemophilia A and B (1998} and all others {2003-2005)

IV. Product recall where donor confirmed as suffering from vCJD

found to have contributed to plasma pool

Table 2. Possible determinants of risk of variant Creurzfeldt—
Jakob disease {vC]D) transmission by transfusion of blood and
plasma products.

1. Levels of infecrivity in donor populadon
a. Prevalence of sub-clinical infection — geographical variation
1. Exposure of recipient ro infecred donors
a. Infectivity of donation within incubation period
b. Quantity of plasma/leucocytes within component
¢. Number of donors contributing towards component/size of
plasma pool
d. Number of transfusions received’
e. Manufacturing process: e.g. leucodepletion, plasma fraction-
ation, inactivation procedures
NI Susceptibility of recipient
a. Genotype ¢.g. codon 129 PRNP
b. Age
c. Other

population, the manufacturing process of a given
blood component and the number of transfusions
received (Table 2). The partitioning of prion
infectivity during the manufacture of plasma prod-
ucts has been extensivelyinvestigated and is reported
elsewhere [32-37]. In addition, there is individual
variation in susceptibility to infection, with possible
influences including age and PRNP genotype. An
independent assessment of the risk to patients of
exposure to vCJD infectivity in blood products was
carried out on behalf of the Depariment of Health
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{DH) by Det Norske Veritas Consulting (DNV) and
reported in 1999 [38]. To estimate the numbers of
new infections and possible resultant vCJD cases, the
authors attempted to estimate the proportion of UK
blood donations that may be infected with vC]D, the
possible level and distribution of vCJID infectivity in
blood components and plasma products derived
from those donations and the likely level of éxposure
to infectivity of defined sets of patient groups:
Substantive data surrounding several of the variables
used in these calculations were lacking, necessitating
various assumptions and that data be extrapolated
from spiked animal models {39,40}). Based on the
assumption that blood is equally infective throngh-
out the incubation period of the disease, the likely
proportion of infected donations was estimated as
between 1/200 and 1/10%, depending on the median
incubation period of the disease. Over the same
range of infected donations, the recipient’s risk of
infection was predicted to range between unity and
1/10%, depending on the patient group. Each infected
donation was estimnated to result in 2.6 infected
recipients (assuming roughly equal contributions
from red cell and plasma product transfusions),
approximately 80% of whom may live long enough
to develop vCJD [38].

The subsequent confirmation of a further clinical
case of vC]D in an individual whose blood donaticns
had previously contributed towards plasma pools
resulted in a further BPL recall in 2000 [41]. Unlike
the 1997 recalls, all batches of clotting factor
concentrate had pagsed their respective expiry dates
at the time of this recall. In Scotland, two donations
from an individual later diagnosed with vCJD had
contsibuted to the Scottish National Blood Transfu-
sion Service {(SINBTS) fractonation pools, and the
affected FVIIl and FIX products that had been issued
to centres in Scotland and Northern Ireland between
1987 and 1982 were described in.the SNBTS
notification of 2001.

"Management of early plasma product recalls

At the time of the 1997 and 2000 BPL and 2001
SNBTS notifications, the haemophilia centres issued
with implicated batches of clotting factor were asked
to return any remaining stock and recall any
remaining unused batches supplied to patients. No
public health precautions were advised at the time of
these recalls. The 1997 product recall letters from
BPL to haemophilia centres cited the following
advice thar had been provided by the ethics commit-
tee local to the NCJDSU: ‘the recipients {patients)
should not be informed that the product that they

Haemophilia {2010}, 16, 305-315
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had received has been recalled for this reason
[subsequent diagnosis of vCJD in donor] [31}, In
response to queries raised by clinicians and hospital
trusts about this directive, the DH confirmed to
medical directors that patients who had received
implicated blood products shonld not be informed
{42). This was based on three considerations: first,
that it was not known (the word used was ‘unlikely’)
whether vCJD was transmissible by blood products;
secondly, that there was no diagnostic test in
existence, and finally that no preventative treatment
was available. The consensus given by the DH at the
time was that patients would ‘not benefit from this
knowledge, and that uncertainty created by inform-
ing patients could cause unjustified worry and create
a permanent blight on their lives’ [42). However,
many haemophilia physicians either directly in-
formed patients who had received an implicated
batch, or provided all their patients with information
about vCID, giving them the option to be informed
whether or not they had received an implicated
batch(es). In the case of paediatric patients, parents
were similarly contacted. The establishment of -the
CID Incidents Pane! {CJDIP) in 2000 on behalf of the
Chief Medical Officer provided an independent
expert committee that advised on issues involving
possible vC]D transmission in healthcare settings.

vC]D surveillance in UK patients with inherited
bleeding disorders

Over 20 000 UK patients with inherited bleeding
disorders are currently registered on the National
Haemophilia Database (NHD) of whom around one-

fifth have been treated with clotting factor concentrate

derived from UK-sourced plasma donations. A pilot
retrospective histopathological study of the brains of
22 haemophilic patients who died of HIV-related
_ illnesses daring part of the period of potentiaj vCjD
infection showed no evidence of vCJD [43]. A 5-year
surveillance study of patients with haemephilia was
comumissioned and funded by the DH in 2000 and co-
ordinated by the UKHCDO following ethical ap-
proval being given by the London Mulii-Centre
Research Ethics Committee (MREC/01/2/11). The
aims of this study were to determine the extent of
exposure of individual patients withinherited bleeding

disorders to implicated batches of clotting factor.

concentrate, o analyse tissue biopsies and autopsy
material forvCJD and tonotify possible and confirmed
clinical cases of vCJD in the UK haemophilic popula-
tion. It was hoped that all haemophilic patients
undergoing surgical procedures involving the central
nervous system and lymphoid tissue {including tonsil,
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tymph nodes and spleen) would consent to participate
in the study. It was anricipated that in addition to
facilitating the appropriate monitoring and long-term
follow-up of patients, the findings from this study
would inform future assessments of the risk of vC]D
transmission posed by plasma products. The control
group comprised haemophilic patients who had not
received known implicated batches of clotting factor.
At the outset of the study, haemophilia centres were
provided with details, including issue dates of known
implicated BPL or SNBTS batches they had received .
and requested to provide recipient data identifiable
only by the patient’s unigne NHD number and date of
birth. Participation in this study was voluntary. The
data to be collected and recorded in a special file on the
NHD was the degree of exposure to UK plasma
products between 1980 and 2001, including the dates
of first and last exposure to an implicated batch and its
quantity.

Second risk assessment and CJDIP
recommendations

Concern about the possibility of vC]JD transmission
by blood and blood products was heightened fol-
lowing the demonstration of blood transmission of
BSE in a sheep model [44]. Unlike previous expes-
imental models in which prions were inoculated by
the intracerebral route, the sheep in this study had
been orally infected with BSE and were therefore
more representative of the situation in humans.
Furthermore, transmission was shown to occur with
blood taken during both the preclinical and clinical
stages of infection [45).

A second DNV risk assessment undertaken on
behalf of DH was reported in 2003 {46]. This was
conducted to inform the management of individnals
who had received implicated batches of blood and
plasma products. The assessment was based on the
various published experimental data in animals to
model the potential vC]D infectivity in blood and its
various components including plasma products
[15,45,47]. The assumptions of this risk assessment
were accepted by the Spongiform Encephalopathy
Advisory Committee, the Committee on the Micro-
biological Safety of Blood and Tissue, and by the
Committee on Safety of Medicines. CJDIP advised
that surviving recipients of implicated red cell con-
centrates be informed and public heaith precautions
implemented to minimize the risk of secondary vCJD
transmission. Together with batch-specific manufac-
turing data, the risk assessment was used by CJDIP
to estimate the potential vCJD infectivity in each
batch of implicated plasma product. The likely risk

© 2010 Blackwell Publishing Ltd
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to treated patients was compared with the ‘at-risk’
threshold developed by CJDIP to guide the manage-
ment of other ‘at-risk’ patient groups [48]. If patients
had been exposed to a ‘thresheld’ of 1% or greater
potential risk of infection over and above the general
risk to the UK population believed to have resulted
from. dietary exposure to the BSE agent, CJDIP
advised that they should be notified and requested to

take public health precautions. This 1% additional”

risk equates to an exposure of 0.02 ID g, which is the
equivalent level of infection at which public health
-precautions are implemented for patients exposed to
vC]D via surgical instruments [49]. For each of the
major assumptions underlying the risk assessment,
the most precautionary option was chosen. The
implicated plasma products were divided into three
groups based on the assessed risk {50]. Amongst
those considered to pose 2 high risk were FVIIL, FIX
and antithrombin concentrates, of which as littie as
one vial of treatmeut led to an exposure in excess of
the defined risk threshold. Products in the medium-
risk group included those in which exposure to
substantial quantities was required to reach the risk
threshold such as immunoglobulins, and the low-risk
group comprised products with such low levels of
potential infectivity as could effectively be ignored as
causing any additional vCJD risk. The low-risk
group also included some FVII products that had
been manufactured using implicated albumin as an
excipient. Details of the majority of barches of
implicated plasma products and their distribution
. directly to centres or through consignees were
provided by BPL and SNBTS. To reduce the possi-
bility of onward riransmission of vCJD, it was
recommended by CJDIP in 2004 that public health
precautions, be taken in recipients of ‘high risk’, and
‘medinm Tisk’ implicated plasma products who had
exceeded the 1% additional risk threshold.

Transmission of vC]JD by blood transfusion

The C)DIP recommendarions to implement public
health measures in ‘at-risk’ recipients of implicated

red cell and plasma products were reinforced by the

subsequent recognition of the first case of vCJD
transmission by blood transfusion [51]. TMER sur-
veillance of the 66 recipients of red cell transfusions
derived from the 17 vC)D patients who had previ-
ously donated blood has established that of the 24
identified recipients who survived more than 5 years
following. transfusion, three to date have shown
evidence of vC]D infection [52]. In addition to these
three clinical secondary cases of vCJD [51,53,54], a
further asymptomatic case has been reported, in

© 2010 Blackwell Publishing Ltd

VCID AND UK PLASMA PRODUCTS " 309
which the patient died from unrelated pathology with
no evidence of neurological disease, but with post-
mortem evidence of prion accumulation in lymphore-
ticular tissue [55]. All affected red cell donations are
known to have been made relatively close to the onset
of clinical symprorus in the donor, consistent with the
increasing level of prion infectivity demonstrated
throughout the incubation period in some animal
models [56]. The incubation period in these second-
ary transfusion transmitted cases was around half the
length of that estimated for primary oral infections
from BSE. All three clinical cases were methionine
homozygotes at codon 125 [51,53,54], while the
asymptomatic case was methionine/valine heterozy-
gous [55]. As a significant proportion of patieuts in
the TMER recipient cohort did not survive long
enough to develop ciinical disease should they have
been infected by vCJD, it is possible that the observed
number of infected recipients underestimates the
transmissibility of vCJD by blood transfusion. Like-
wise, it is possible that other surviving recipients are
currently harbouring subclinical infection.

2004 vCJD plasma product patient notification
exercise

UKHCDO advice

By the time of the 2004 CJDIP recommendations, the
fate of products manufactured from 23 plasma
donations derived from nine UK plasma donors
who later developed vCJD had been established.
These donations had undergone fractionation ro
produce albumin, immunoglobulin and clotting fac-
tor concentrates, including 16 batches of FVIll and
eight batches of FIX that were distributed in the UK.
TMER surveillance identified that these donations
incleded plasma from at least one donor who, it is
likely, had already transmitted vCJD via red cell
concentrates [57]. At this time, it was considered
likely that further batches of UK-sourced- plasma
products would become implicated as future vCJD

- cases arose. Therefore, to prevent secondary spread

to other padents a ‘population’ or ‘umbrells’
approach was implemented in patients with inherited
bleeding disorders who had received UK plasma-
sourced products between 1980 and 2001. This
policy was advised by UKHCDO and endorsed by
CJDIP, DH and the Haemophilia Society, the UK
charity representing patients with inherited bleeding
disorders. As a result, all patients with bleeding
disorders who had been treated with UK-sourced
pooled factor concentrates between 1980 and 2001
were considered to be ‘at-risk’ of vCJD for public

Haemophilia {2010}, 16, 305-315
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health purposes and precautions were required to
minimize the potential risk of secondary transmis-
ston. The start date of 1280 was when BSE was
believed to have entered the human food chain and
the end date of 2001 was the last possible expiry date
of any product manufactured by UK fractionators
and sourced from UK donors. This approach was
based on the assumption that many further vCJD
implicated batches of clotting factor concentrate
would subsequently be identifted and that only small
volumes of implicated FVIIl or FIX treatment were
required for the recipient to be deemed ‘at-risk’ of
vC]D. It was anticipated at that time that extending
the ‘at-risk’ group of patients with inherited bleeding
disorders and anti-thrombin deficiency in this way
would significantly reduce the risk of secondary
vCJD transmission. Such an approach differed from
that taken in patients with primary immunodefi-
ciency disorders in whom immunoglobulin forms the
mainstay of treatment. As much larger quantities of

this product are required to reach the ‘at-risk’.

threshold, individual risk assessments were under-
taken in these patients.

National advice: HPA responsibilities

The patient notification exercise was conducted in
September 2004 and coordinated on behalf of the
DH by the Health Protection Agency (HPA) in
England, Wales and Northern Ireland, and the
Scottish Centre for Infection and Eavitonmental
Health. Several professional and patient organiza-
tions, support groups and other stakeholders were
involved in the consultation, planning and training
for the notification exercise for patients with bleed-
ing disorders, including representatives of UKHC-
DO, UKBS, the plasma fractionators and the
Haemophilia Society. All clinicians responsible for
the care of patients with bleeding disorders were
provided with information to enable them to notify
their patients and advise those for whom public
health precautions were required. A date for con-
tacting patients and their general practitioners was
specified, which coincided with a national press
release. At the same time, the Haemophilia Society
informed its members by post about the notification
process and provided a fact sheet on vC]D.
Haemopbhilia clinicians were provided with infor-
mation sheets and a template letter to patients
drafted by HPA/UKHCDO. Haemophilia centres
were required to trace all recipients of clotting
factors sourced from UK plasma between 1980 and
. 2001 and document thejr ‘at-risk’ status in the
patient’s medicil records including details of expo-
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sure to implicated batches. Where a patient’s care
had been transferred to another centre, clinicians
were instructed to forward recipient treatment
details to the current centre, which was then
responsible for informing the patient. All patients
with bleeding disorders were to be notified, pravided
with written information and given an opportunity
to discuss and find out whether they had received UK -
sourced plasma clotting factors in the specified time
period {and were therefore considered ‘atrisk’, as
well as being given an opton to find out whether or
not they had received implicated barches. ‘At-risk’
patients were advised to inform providers of medical,
surgical or dental treatment so that appropriate
measures could be taken to minimize the risk of
secondary vCJD transmission by instruments, They
were also advised to inform their families in the event
that a future emergency situation should arise and
advised not to donate blood, tissues or organs which,
in any event, this patient population is precluded
from. ‘At-risk’ patients were advised that their
clinjcal care should not be compromised in any
way and invited to discuss the implications of the
notification exercise. The original ethical approval
was amended to facilitate recording of these relevant
data for surveillance purposes on the NHD as
previously described, Patients were requested to
contact their clinician should they not wish their
details to be recorded in this way.

BPL responsibilities

Haemophilia clinicians were contacted directly by
BPL or SNBTS with details of any vCJD implicated
batches they had been issued. While this accounted
for the majority of the implicated batches, the data
were incomplete at the time of the 2004 notification
exercise, and the eventual tracing of product distri-
bution of FVIIl and FIX concentrate issued in 1988
through consignees resnfted in a further patient
notification in 2006 by which time, this information
had become available.

Haemophilia clinician action

All 104 UK haemophilia centres received details of
the 2004 exercise electronically 2 weeks prior to the
date specified for notifying patients. The notification
process comprised the identification of ‘at-risk’
patients, patient and general practitioner notifica-
tion, NHD notification, responding to patient reply
slips, implementation of patient counselling services
and devising hospital policies through which the
public health measures could be implemented. As
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‘ar-risk’ patients were identified, any who had
recently undergone a surgical procedure involving
specified tissues where the instruments used had not
yet undergone 10 subsequent cycles of use/decon-
tamination would need 1o be identified so that advice
could be sought from CJDIP regarding the quaran-
tine and handling of these instruments. Pertinent to
the notification process was the adoption by hospital
trusts of a multidisciplinary approach with collabo-
rative links formed between haemophilia clinicians,
infection control services, surgeons, gastroenterolo-
gists and others. Education of health care profes-
sionals in each hospital trust was imperative to
enable the effective implementation of public health
- policies in ‘at risk’ patients. The number of patients
with bleeding disorders registered at a given centre
ranges from single figures to over 1500 and there was
significant variation between centres in the resources
available to implement the guidance within the
specified time period. While the use of electronic
records in many centres greatly facilitated the tracing
of closting factor concentrate, these frequently did
not cover the early part of the 1980-2001 period; a
difficulty that was compounded in some centres by
incomplete or unavailable manual records. Infection
control policies were tnformed by guidance from the
Advisory Committee on Dangerous Pathogens TSE
Working Group [58] and hospital trusts were
required to devise means to implement the public
health measures in ‘at-risk” patients,

Variation in implementation of HPA guidance

Based on local knowledge of their patient group,
some clinicians opted to contact only ‘at-risk’
patients to minimize any possible confusion and
prevent unnecessary anxiety in the not insignificant
proportion of patients registered with bleeding dis-
orders who had never received UK plasma derived
clotting factor concentrate. The UKHCDO requested
that haemophilia centres pass on information in
situations where patients had moved to another
centre. The effectiveness of this varied; some patients
were notified by more than one centre, and other
patients may have remained untraced as they moved
between centres. This difficulty in tracing and con-
tacting patients is now being resolved as the
UKHCDO moves towards a data-sharing approach
berween centres carrying out pubiic heaith notifica-
tions. While there has been no formal evaluation of
this notification, there have been anecdotal reports of
clinicians notifying only patients known to have
received implicated batches of their vCID risk status.
Furthermore, as the notification process requested

-
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patients to clarify their ‘at-risk’ status, it is possible
that some patients remain unaware that they pose a
public health risk unless specific action has been
taken by clinicians to inform them.

A lack of understanding of the nature of the
notification process has resulted in some ‘at-risk’
patients feeling stigmatized, and there have also been
instances of patients being incorrectly labelled as
having, rather than being at risk of, vCJD. Despite
such difficulties, the telephone helplines set up for
patients during the notification exercise as well as
NHS Direct received few calls. Moreover, the findings
from a study -of other at-risk vCJD individuals are
reassuring; no adverse long-term behavioural or emo-
tional sequelae have been reported in individuals who
have either undergone surgery involving
contaminated instruments or who have donated blood
to patients subsequently diagnosed with vCID {$91.

Endoscopy

A significant challenge that has arisen from the
public health notification exercises surrounds endo-
scopic biopsy. The possible contamination of the
biopsy forceps and the endoscope channel as a resule
of vCJD infectivity in the gut mucosa of subclinically
infected individuals [60] led to the 2003 recommen-
dation to quarantine endoscopes and retain their use
only for the specified patient should invasive proce-
dures such as biopsy or diathermy be required in an
‘at-risk’ patient [58]. For several years, the cost
implications that resulted from the individualization
of endoscopes in ‘at-risk’ patients requiring biopsy
were borne by the hospital trust concerned. This
tesulted in variation between trusts in the threshold
at which biopsies have been performed in these
patients, thus raising the possibility that patient care
may have been compromised in some cases. In 2008,
the DH provided central funding for the refurbish-
ment of suitable quarantined endoscopes used on
patients at tisk of vC]D (61]. Sufficient resources will
similarly be required to ensure the continued imple-
mentation of appropriate public health measures in
an ageing ‘at-risk’ bleeding disarder patient popula-
tion while maintaining high standards of clinical
care.

UK products distributed to other countries

As well as being supplied throughout the UK,
implicated plasma donations contributed towards
pooled plasma products that have been distributed to
13 countries: Belgium, Brazil, Brunei, Egypt, France,
India, Ireland, Israel, Jordan, Netherlands, Oman,
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Turkey and the United Arab Emirares. It is estimated
that patients in. at least four of these countries have
been exposed to a level of infectivity exceeding the
‘at-risk’ threshold and the relevant Health Ministries
have been contacted by the HPA and informed of the
UK approach to risk assessment and patient notifi-
cation. In the United States, a recent Food and Drug
Administration risk assessment has concluded that
the risk of vCJD infection from FVIII concentrate is
very low [62]. :

Current results of the notification exercise and
UKHCDO surveillance study

Patient exposure to UK plasma producis including
vC]D implicated batches

The collection of data of patients who received
implicated batches and its entry on the NHD remains
ongoing and has been greatly assisted by online
registration. Annual returns historically provided by
haemophilia centres to the NHD detail patient’s
treatment including product type and adverse events.
From these darta, it has been possible to estimate the
number of patients treated with UK plasmia products

between 1980 and 2001. Furthermore, details of
patient exposure entered into the database have been
cross-checked against batch information provided to
individual centres by BFL to establish the extent to
which implicated batches are accounted for.
Recently, similar total data for implicated batches
supplied by SNBTS has been provided. This aundit
indicates that not all of the recipients for some of the
batches have been notified to the NHD.

Using the NHD annual data, the estimated number
of patients who received UK plasma products between
1980 and 2001 is 4581, of whom 792 are notified as
having been treated with one or more than one
implicated batch. The units of treatment received by
the latter group of patients account for only 12.7 of the
23.7 million units of implicated batches released and
792 is therefore an underestimate of the number of
patients treated with an implicated batch, The quan-
tities of each released implicated batch supplied to UK
haemophilia centres together with the units accounted
for in the notification exercise is presented in Table 3.
The percentage of each batch that is accounted for is
also shown. For some of these batches, the accounting
of use by the patient notification exercise iz disap-
pointingly low. The reasons for the low notification of

Table 3. Implicated batches of clotting factor concentrate by batch number, produet name, release and expiry dates, and units released and

used,
Ratch Produce Sum of % Units
number name" Factor type Release date Expiry date Units released * units used  accounted for
FHB4116 8Y VIIL June 1992 - April 15595 775 000 280 710 36
FHB4189 8Y vt April 1953 March 1996 1233 500 735 725 52
FHB4415 8Y VIII July 1995 June 1998 1 022 00Q 656 600 64
FHB4547 8Y Vi September 1996  September 1957 502 000 8§73 821 94
FHB4596 8Y vl May 1997 March 2000 1 398 500 1 054 410 75
FHCO0053 -8 VIH Septemnber 1988 July 1989 528 720 58 560 11
FHC0289 8y Vil May 1990 March 1993 633 500 166 260 41
FHCO0369 8y VI December 1990 October 19593 604 500 199 060 32
FHC4237 8Y VIIL Maxch 1994 Qerober 1996 1268 500 981 977 774

- FJAQ020 9A X October 1988 August 1988 533 500 88 025 16
FJA0092 . sA ® May 1990 April 1991 511 800 92 950 18

- FJA4239. 9A IX July 1993 December 1996 251 00 141 435 56
FJA4308 9A X June 1994 April 1997 573 000 379 540 66
FHM399 High Puriry F8 ' Vil November 1991 April 1994 8§12 000 169 055 20
FHMA405 High Puricy F8 Vit May 1992 October 1994 905 500 304 500 33
3502~70210 HT DEFIX X Not known Nort knewn 230 184 216 220 93.9
FHE4437 REPLENATE Vil September 1995 July 1997 1 547 000 818095 ' 52
FHE4536 REPLENATE Vil September 1996 July 1998 2 069 000 1224 270 59
FHE4548 REPLENATE Vil October 1526 September 1998 1 650 000 365 400 37
FHF4625 REPLENATE vinn July 1997 June 193939 2 2590 000 1035 500 45
FIM4327 REPLENINE X Qctober 1994 February 1996 1 607 500 1135 915 70
FiM4437 REPLENINE IX November 1995 March 1997 832 500 379 380 45
FiM4596 REPLENINE X April 1997 September 1398 838 500 592 380 70
FJMA4625 REPLENINE X July 1997 November 1958 875 000 22145 2.5
0304-70510 28 VIIL Not known Not known 123 690 16 150 13
0301-70320 Z8 VIIE Nat known Nor known 125 440 Nor known ]

*For further details [see ref. 22].
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some implicated batches are not known, although
patient refusal for the inclusion of their data may be a
contributory factor. The last year an implicated batch
was identified was 1999 and no further blood donors
who donated plasma prior to developing vCJD have
been identified since the 2004 notification.

Tissue-based vCJD surveillance

Following the 2004 notification exercise, the vCJD
surveillance study was extended and remains ongoing,
although the number referred for postmortem remains
low. There were 669 deaths in bleeding disorder
patients between 2004 and 2008 including 269 treated
with UK plasma products and 37 recipients of impli-
cated batches. However, only a small number of study
postmortems have been performed [63]. The report of
the first asymptomatic case of probable transmission
of vC]D by clotting factor concentrates [63] empha-
sizes the need for higher recruitment to this study if we
are to improve our understanding of the risk of vCJD
transmission via ‘infected plasma products. Active
vCJD surveillance of prospective tissue samples and
autopsy material continues. The Office of Narional
Statistics has provided information about deaths of
haemophilic patients including whether the death
certificate indicates that a postmortem was or may
have been done. This is currently under investigation
in the hope of providing further postmortem material
for study.

Information to patients (February 2009}

The postmortem arm of the surveillance study has
detected PrP™ in the spleen of a patient with
haemophilia who had had no evidence of any
neurological disorder while alive [63]. This patient
was known to have been treated with at least one
implicated batch of BPL FVIII 8Y. A decision was
made to inform bileeding disorder patients of this
finding even though the investigation of this case was
continuing. A toolkit of letters and information
sheets prepared by HPA/UKHCDO was elecironi-
cally mailed to all Haemophilia Centres with instruc-
tions for patients to be informed as soon as possible
by post. Many centres decided to post letters to only
the patients in the at-risk group.

Further investigation of this patient’s complete
clinical records showed that he had received trearment
with UK-sourced EVIII concentrates including two
implicated batches of 8Y, ecach of which contained a
plasma donation from the same donor who subse-
quently went on to develop vC]D. The patient had
also been transfused with 14 units of red cells between

® 2010 Blackwell Publishing Ltd
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1998 and 2007 and had had invasive endoscopies.
Further information about this is contained in a
separate paper [63]. Of these potential risk factors, the
only link to contact with a patient with vC]D was the
two implicated 8Y batches. A further risk assess-
ment by the Department of Health interprets the most
likely source of vCJD in this patient as being
‘treatment with UK plasma products [64].

Whilst to date no haemophilia or bleeding disorder
patient has been diagnosed with, or died from, clinical
vC]D, this information has increased anxiety among
some at-risk patients as this is the first information
linking treatment with an implicated batch and the
detection of PrP** ir lymphoid tissue in a patient with
haemophilia. However, it is too early to estimate the
full implications of these findings on this group and
-other people treated with blood and plasma products
produced in the UK from UK-sourced plasma.

Conclustons

The risk of transmission of viruses by plasma products
including IV and hepatitis C has been virtually
eliminated since the introducticn of improved donor
selection and testing and the employment of effective
virdl inactivation processes in 1386. However, new
concerns regarding the safety of UK blood and plasma
products have arisen following the emergence of
vC]D. An early precautionary approach was adopted
in UK bleeding disorder patients with' the aim of
minimizing the possible risk of vCJD transmission
and its secondary spread. These include their exclu-
sion as blood and tissue donors; an approach that has
subsequently been extended to include all recipients of
cellular blood products in the UK. Public health
measures were implemented in 2004 in all patients
who had received UK pooled plasma clotting factor
concentrates berween 1980 and 2001, irrespective of
whether these had contained plasma from a donor
known to have later developed vC]D. Challenges have
resulted from this approach and these have been
discussed in this paper. Our understanding of the risk
of vCJD transmission by plasma products has -
increased over dme and informed risk reduction
measures. Since the 2004 public health notification
exercise, the numbers of new clinical vCJD cases in
the UK have declined and no farther vCJD patients
have been identified as having previcusly donated
implicated blood or blood products. However, the
prevalence of subclinical vC)D infection in the general
population, including the extent of infection among
methionine/valine heterozygotes and vaiinefvaline
homozygotes, remains unknown. It is also not known
how soon a suitable validated screening test for vCJD
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will become available. Although the current risk
assessment indicates that only small volumes of
implicated clotting factor concentrates are sufficient
to cross the additional 1% risk threshold at which
public health measures are required, vCJD infectivity
amongst implicated batches varies. The recent iden-
tification of the first case of asymptomatic vCJD in a
haemophilic patient [63) as well as the report of vCJD
in a methioninefvaline heterozygous individual [13]
highlight the need for the continued surveillance of
individuals in the ‘at-risk’ population, including
patients with inherited bleeding disorders. Attempts
to improve the numbers of postmortem examinations
by patients consenting in life or by consent of
bereaved relatives needs urgent consideration. Pa-
tients who have received implicated batches are
currently undernotified to the NHD. Taken together
with the unknown prevalence of the abnormal prion
protein associated with vCJD among blood donors
and the absence of a validated test, continued
employment of the population approach appears to
be the best means of reducing secondary spread of
vCJD between patients, including those with bleeding
disorders. Further follow-up may lead to improved
understanding of the risk of vCJD to this patient
population and the re-evaluation of the current
considered ‘at-risk’ groups for public health purposes.

Acknowledgements

This paper is submirted on behalf of the UK Haemo-
philia Centre Doctors’ Organisation (UKHCDO) by
the Transfusion Transmitted Infection Working Party
of UKHCDO in collaboration with the Health Pro-
tection Agency and the National CJD Surveillance
Unit. We thank the Department of Health for funding
the Surveillance Study; the patients who have permit-
ted their data to be recorded on the National Haemo-
philia Databadse (NHD}; the doctors of UKHCDO
who submitted dara to the NHD; Ms Lynne Dewhurst,
Administrator of the NHD for supplying data; BPL
and NBS for their collaboration. Carolyn Millar is the
coordinator of the study. The study lead investigator
was initially Christine Lee, but is carrently Frank Hill
on behalf of UKHCDQ through the Transfusion
Transmitted Infection Working Party.

Disclosures

TWI has received financial support from Baxter USA
and . Wyeth UK to attend 2 international conferences
to present this work. The rest of the authors stated
that they had no interests which might be perceived
as posing a conflict or bias. :

Haemophilia (2010), 16, 305-315

References

1 Creutzfeldt HG. Uber eine eigenartige herdfemige Eckrankung des
Zentralnervensystems, Zeizschrift fur die pesamte. Neurol Psy-
chiatr 1920; 57: 1-18.

2 [Jakob A. Uber eine der muldplen Sklesose klinisch nahestchende

Erkrankung des Zentralnervensystems (spastische Pseudosklerose)

mit bemerkenswertem anatomischem Befunde. Med Kiin 1921;

17: 3726,

Will RG, enside W, Zeidler M et af. A new variant of Creutz-

felde-Jakob disease in the UK. Lancet 1996; 347: 921-5.

Hill AF, Butterworth RJ, Joiner § et al. Investigation of variant

Creutzfeldr-Jakob disease and other human pricn diseases with

tonsil biopsy samples. Lancet 1999; 353: 183-9.

§ Wadsworth ]D, Joiner S, Hill AF et al. Tissue distribution of
protease resisrant prion protein in variant Creutzfeldt-Jakob dis-
case using a highly sensitive immunoblotting assay. Lancet 2001;

Ly

-

358: 17180,
¢ Collinge J. Vaziant Creutzfeldt-Jakob disease. Lancet 1939; 354:
31723,

~J

Bruce ME, Will RG, Ironside W et ol Transmissions to mice
indicate that ‘new variant’ CJD) is caused by the BSE agent, Nature
1397; 389: 498-501.. . ’

Her Majesty’s Stationery Office. The Bovine Spongiform Enceph-

alopathy Order. London: Her Majesty's Stationery Office, 1983.

9 “The Narional Creurzfeldé-Jakob Disease Surveillance Uait. CjD
Statistics. Edinburgh, UK. Available at hepifwww.cjd.ed.ac.uld/
Agures.htm. Accessed Feb 1, 2010.

10 Turner ML, Ludlam CA. An update on the assessment and man-
agement of the risk of transmission of variant Creutzfeldt-Takob
disease by blood and plasma products. Br | Haernatol 2009; 144:
14-23.

11 Ghani AC, Ferguson NM, Donnelly CA, Hagenaars T}, Anderson
RM. Estimation of the number of people incubating variant CJD.
Lancet 1998; 352; 13534,

12 Cousens SN, Vynnycky E, Zeidler M, Will RG, Smith PG. Pre-
dicring the CJD epidemic in humans. Nature 1997; 385: 197-8.

13 Kaski D, Mead S, Hyare H et af, Variant CJD in an individual
heterozygous for PRNP codon 129, The Lancer 2009; 374: 2128.

14 Clewley JP, Kelly CM, Andrews 13 e al. Prevalence of discase
related prion protein in anonymaus tonsil specimens in Britain:
cross sectional opportunisric survey. BMJ 2009; 338: b1442.

15 Brown P. BSE and transmission through blood. Lancet 2000; 356:
955-6.

16 Kondo K, Kuroiwa Y. A case control study of Creutzfelde-Jakob
disease: association with physical injuries. Amn Newrol 1982; 11:
377-81.

17 Ricketts MY, Cashman NR, Stratton EE, ElSaadany §. Is
Creutzfeldr-Jakob disease transmirted in blood? Emerg Infect Dis
15897; 3: 155-63. :

18 Davanipour Z, Alter M, Sobel E, Asher DM, Gajdusek DC.
A case-contrel study of Creutzfeldt-Jakob disease. Dietary risk
Factors, Am | Epiderniol 1985; 122: 443-51.

19 Esmonde TF, Will RG, Slattery JM et al. Crevezfeldr-Jakob
disease and blood transfusion. Lancet 1993; 341: 205-7.

20 Operskalski EA, Mosley JW. Pooled plasma derivatives and
Creurzfeldr-Jakob discase. Lancet 1995; 3461 1224,

21 van Dujjn CM, Delasnerie-Laupretre N, Masullo C et al
Case-control study of risk factors of Creutzfelde-Jakob disease in
Europe during 199335, European Unien {EU) Collaboradive
Study Group of Creutzfeldt-Takob disease (CJD). Lancet 1998;
351: 1081-5.

22 UKHCDO. Guidelines on therapeutic products to treat haemeo-
philia and other hereditary coagulation disorders. Haemophilia
1897; 3: 63-77. |

23 Ludlam CA. New-variant Creurzfelde-Jakob disease and trearment

of hzemaphilia. Executive Commiree of the UKHCDO. United

=)

© 2010 Blackwell Publishing Ltd

167



24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Kingdom Haemophilia Centre Directors’ Osganisarion. Lancet
1997; 350: 1704. !
TMER. Transfusion Medicine Epidemiclogy Review. Available at
hripsffwrww.cid.ed.ac.uk/TMERTMER. hem. Accessed 1 Feb 2010.
Ironside W, Variant Creurzfelde-Jakob disease: risk of transmis-
sion by blood transfusion and blood therapies. Haemophilia 2006;
12: §-15. '
Department of Health, Betrer Blood Transfusion: Health Service
Circular, London, UK, 1998,

Depactment of Health. Betrer Blood Transfusion: Health Service
Circolar, Available at htpfwww.dh.gov.uk/en/Publicationsand
statistics/Letrersandcirculars/Healthservicecirenlars/DH_4004264.
Accessed Feb 18, 2010,

Department of Health Better Blood Trasnfusion: Health Service
Circular, Available at herpa/fwww.dh.gov.ukfea/Publicationsand
statistics/Lettersandcirculars/Healthsecvicecirculars/DH_080613.
Accessed Feb 18, 20190,

Ludiam CA, Tuzner ML. Managing the risk of transmission of
variant Creuszfeldt Jakob disease by blood products. Br J Hae-
matol 20053 132: 13-24.

Committee for Propriezary Medicinal Products. Position State-
ment on new Variant CJD and Plasma-Derived Medieinal Prod-
scts. London: Buropean Agency for the Evaluation of Medicinal
Products, 1398,

UK Product Recall Incident. Bio Products Laboratory, Hertford-
shire, UK, 1997,

Foster PR. Assessment of the potcnual of plasma {fractionation
processes 10 remove eausalive agents of transmissible spongiform
encephalopathy. Transfus Med 1999; 9: 3-14.

Foster PR, Welch AG, McLean C e al. Studies on the removal of
abnormal prion protein by processes used in the manufacture of
human plasma produets. Vox Sarg 2000; 78: B6-55.

Reichl HE, Faster PR, Welch AG et al. Studies on the removal of 2
bovine spongiform encephalopathy-derived agent by processes
used in the manufacture of human immunoglobulin. Vox Sang
2002; 83; 137-45:

Silveiza JR, Raymond GJ, Hughson AG et al, The most infectious
prion protein particles. Natxre 20055 437: 257-61.

Truchot L, Amaud T, Bloy C, Perret-Liauder A. CJD PrPse
removal by nanofiltration process: application to a therapeutic
smmunoglebulin solution {Lymphoglobuline), Biologicals 2006;
34: 227-31.

Foster PR, Griffin BD, Bienck C et al. Distribution of 2 bovine

spongiform cnc:phaloPalhy-demred agent over fon-exchange

chromatography used in the preparation of concentrates of
fibrinogen and facror VI Vox Sang 2004; 86: 92-2,

Comer P, Spouge J. Assessmenc of the risk of exposure to vC]D
infectivity in blood and blood praducts. Det Norske Veritus Final
Reporr, 1999, .

Brown F, Rohwer RG, Dunstan BC, MacAuley C, Gajdusek
DC, Diohan WN. The disttibuton of infectivity in blood
components and plasma derivarives in experimental models of
transmissible spongiform encephalopathy. Transfusion 1958; 38:
810-6.

Brown P, Cervenskova L, McShane LM, Barber P, Rubcnstcm R,
Drohan WM. Fusther studies of blood :nfecuv:ty in an experi-
mental model of transmissible spongiform encephalopathy, with
an explanation of why blood components do not transmit
Creutzfeldt-fakob disease in humans. Transfusion 139%; 35:
1165-73.

Bio Products Laboratery. Product Recall Incident, Herfordshire,
UK, 2000.

Department of Health. New variant C]D-patients who have re-
ceived implicated blood products, 1998.

Lee CA, Ironside JW, Bell JE ef al. Retrospective neuropathalog-
jeal review of prion discase in UK haemophilic patients. Thromb
Haemost 1998; 80: 909--11.

© 2010 Blackwell Publishing Ltd

44

45

16
47

48

49

50

51
52
53
54
55
56

57

58

60

€

—_

62

63

64

168

VCID AND UK PLASMA PRODUCTS 315

Houston F, Foster [D, Chong A, Hunter N, Bostock CJ. Trans-
mission of BSE by blood transfusion in sheep. Lamcer 2000; 356:
995-1000.

Hunter N, Foster ], Chong A et al. Transmission of prion diseases
by blood transfusion, J Genr Virol 2002; 83: 2857-905.

Det Norske Veritas Report for Depaniment of Health. Available
at  hup=fwww.dnv.co.ke/Binaries’y CJD_Updaze_Report_tcm34-
74414, pdf, Accessed Feb 1, 2010,

Holads X, Vostal |G, Theisen PW, MacAuley C, Gregori L,
Rohwer RG. Scrapie infectiviry in hamster blood is not associared
with platelets, | Viral 2002; 76z 4645-50.

CJDIP. Management of possible exposure te CJD through medical
procedures. Available at hetp:/fwww.hpa.org.uk/servler/Content-
Server?c=HPAweb, C8zcid=11949473145 148 pagename=HPAweb-
File. Aceessed March 1, 2004,

Department of Health. Risk Assessment for Transmission of
VCID via Surgical Instruments: A Modelling Approach and
Numerical Scenarios. London, UK, 2001

CJDIP. Assessment of exposure to particular batches of varant
Creutzfeldi-Jakob disease {+CJD} implicated plasma products,
Available at http/fwww.whh.org/2/docs/Safery ! Supply{ijD
Incidents_panel.pdf. Accessed Feb 1, 2010,

Llewelyn CA, Hewirt PE, Knight RS ¢t al. Possible transmission of
variant Creurzfeldt-Jakob disease by blood transfusion. Lancet
2004; 363: 417-21.

Transfusion Medicine Epidemniology Review. Available at http:ff
www.cjded.ac.uk/TMER/fate.htm. Accessed Feb 1, 2010.

Wroe §], Pal §, Siddique D ¢ &l. Clinical prcsenran'on and pre-
mostem diagnosis of varlant Cremzielde-Jakob disease associ-
ated with blood trapsfusion: a case report. Lancer 2006; 3a8:
2061-7.

HPA. New case of transfusion-associated variant. CJD 2004; 16:
1.

Peden AH, Head MW, Ritchie DL, Bell JE, Ironside JW.
Preclinical vCJD after blood transfusion in a PRNP codon 129
heterozygous patienr. Lancet 2004; 364: 527-9.

SEAC. Position statement on TSE infectiviry in bload. Available ar
hteps/fwww seat.gov.uk. Accessed June 1, 2006.

Hewite PE, Llewelyn CA, Mackenzie [, Will RG. Creutzfelde-
Jakob discase and blood transfusion: resules of the UK Transfu-
sion Medicine Epidemiological Review Study. Vox Sang 2006; 21:
2231-30.

ACDP, Transmissible spongiform encephalopathy agemy: Safe
working and the prevention of infection. Available at herp://
www,advisorybodies.doh.gov.uk/acdp/tseguidance/Index.htm.
Accessed June 1, 2003,

Elam G- The emotional and behavioural impact of being placed
at risk of Creutzfelde-Jacob Disease for public health purposes.
A qualitative study exploring the views of blood doners to
vCJD cases and patients surgically exposed to CJD, 2010:
submirred.

Herzog C, Sales N, Etchegaray N et al. Tissue distribution of
bovine spongiform encephalopathy agenr in primates after intra-
venous or oral infection. Lancet 2004; 363: 422-8.

Allison M. Decontamination of equipment for GI endoscopy and
vCJD issuessome good news at Jast!, 2008.

FDA. FDA’s risk assessment {or variant Crentz{eldr-Jakob disease
(vGJD) potentially associated with the use of US licensed human
plasma-derived Factor VI (pdFVIIL, Anti-Haemophilic Factor)
products, and potential public health service responses.: TSEAC
Meeting, 2006.

Peden A, Fairfoul G, Lowrie S et al. Variant CJD infection in the
spleen of an asympromatic UK adule patient with haemophilia,
Haemopbhilio. 2010; 16: 297-305.

Deparrment  of Health. Available at htpffwww.dh.gov.uk/
em‘Pubhcanonsandstansncs]PubhcanonslPubhcauonsPohcyAnd-
Guidance/DH_100357. Accessed Dec 3, 2009.

Haemophilia (2010, 16, 305-315



P EE2 -1

EXEH TIEHEG AEBREE
WAES HEEK AER E—HAFE HERSEOES RERRLER
—mmEH |- 4axE
MRHBED | Transfusion Volume 50, Issue 5, pages 1003-1006, May
EEE (REA) | - ARRRE ) 00 JE '
HEEZTIC, BICERM OV 7o) b « v 274 vCID) ZHGE L2BENS O INIZ L5 vOID BERel 4 FlERs EAEOEERRRIRRT -
TNTVAS, ‘ - ZOMSEBES
VvOID ZFIE L= BHN S QMK LB U S E2RET 5 &K, vID BEEREOZMEEIEES L&A, i | EERERNEE
BOMMENS ORIMSTTONTWETTEENFRBENE 2 HICDWTHRIEL 7=, : BEETICFRNORSICL DERE

HEE O IR

B AL 2006 FIC 8BETVCIDICX DL LTEY, 1989 FiCFHE RENAEET4BORME ST TWEZ & A5
e AN, = 7e5R MER RBC) f s DRt & 25 TE 2 askidiah o7z, .
BEB I I198EIC VD EHELA BRTHEELTEY. 19936 AL 0 A 2EORMEZ T TBYAE 10340
HiFOMBITBREL Tk, O NIERESTRESIN, 56 BEVBRE AARMNABRICHHERL THD,
FODOR 1 O MEDMIEREE A ~NOBLIMThN RSN TWE,

ZOfkm#EE. 1989 FEHFE~2005 £ | AE T2 BOH®MEZT>TH 0., WMMAIIC 29 OMiERS (BEB Iz X
RS BLUEE A ODAELARIG N RBC K288 &, 1] OmMERS R4 U7z, Mgk 1998 iz ¥
J AERIMIE DB ENPILIC/RDEIC. SEORD/ISTAT7a8 s FSRS M) —icft 5B ne,

ZD L BADBELINTERY O 2T OSSN /2EERFE TELRN - 208, v(ID REBEOPIT T OB ME
EREDTBZMEDH B EH TN ho =,

— ANDOEMENS O 24O vCID BREOREZRLTVNED, EEZBRO—BTHEANEINETHT 29, %
Z2iTo720% 2 A0ZMEORELOHRAE L TERO—BERNAT B T EETERNWD, REMNS vOID ZFRIEL:
o e B OHMFIT L o TR D 7z v0ID QMIBRRFIAE 2T 2 FIREL 2l EhRBENnk,

SEXOER SHROE

vCID BEFBE D 5 bIBOMEME M S O % 5
FTWETREEDOS D L BICET28HETH S,
B S ChABUA THIESEERN S WIDE
BNELNAAREEBAL, NEIEHMAOHET
BTIUFPRBETEZLOERLD D,
ToB. Ak i s RGN O R R i3 IRE S TR
EHOMEEER L Thizk,

GHED VD I TR EEFRBCERL THL,

2OV 7 )bb - FITHR (CID
FMGHE L EOBE L. L
Lizdts, BETERICBVLWTERY
VA EERLED LOHERSED
LOO, BRI VID FOEEO
AT EFEELESRTELVOT,
#5 OBRICITBEOBRAETH1T
Vi, Wt ko EEE RO -
RETHI &,

169




NIHONSEIYAKU

2008-019

BLOOD COMPONENTS

Variant Creutzfeldt-Jakob disease in a transfusion recipient:
- coincidence or cause?

Gurjit Chohan, Charlotte Llewelyn, Jan Mackenzle, Simon Cousens, Angus Kennedy, Robert Will,
and Patricia Hewitt

BACKGROUND: To date there have been four
instances of infection transmitted through blood transfu-
sions derived from individuals who later developed
variant Creutzfeldt-Jakob disease (vCJD}. The identifi-
cation of further transmission of vCJD through this route
would have imporant implications for risk assessment
and public health,

STUDY DESIGN AND METHODS: Through the UK
Transfusion Medicine Epidemiology Review (TMER) the
fate of blood donations from individuals who develop
vCJD is traced and recipients of labile components are
identified. The delails of recipienis are'cross-checked
with the register of vCJD cases held at the National
CJD Surveillance Unit (NCJDSU) to identify any linkage
between donors and recipients. In the reverse study,
when individuals with vCJD are found to have a history
of blood transfusion the donors of the transfused blood
components are traced and their details cross-checked
with 1the vCJD register to identify any missed or unrec-
ognized linkage between donors and recipients.

CASE REPORT: A case of vCJD has been identified
with a history of blood transfusion in infancy. The
donors who provided the components transfused
cannot be identified, but a blood donor known to have
donated blood 1o another individual who subsequently

. developed vCJD could have been a donor to the index
case.

RESULTS: The at-risk donor is alive 20 years after the
relevant donation and continued to donate for some
years, until identified as at risk, with 27 other blood
components issued for use in patients, none of whom
are known to have developed vCJD.

CONCLUSION: Circumstantial evidence has raised the
possibility that the case in this report represents a
further instance of transfusion transmission of vCJD.
However, detailed investigation indicates that the
pattern of events may have occurred by chance and
disease in this individual may have been caused by
transmission of bovine spongiform encephalopathy
infection, as is the presumed cause in other primary
cases of vCJD.

he Transfusion Medicine Epidemiology Review

{TMER) is a collaborative study between the UK

National Creutzfeldt-Jakob Disease Surveillance

Unit (NCIDSU) and the UK Blood Transfusion -
Services (UKBS), which was set up in 1997 to identify
whether variant Creutzfeldt-Jakob disease (vCJD) was
transmissible through blood transfusion. Results from the
TMER up to January 3, 2006, have been published.! In this
article we report on the subsequent identification of a
possible link between two vCJD cases who could have
received transfusions from a common donos, although
this cannot be confirmed.

To date, four instances of probable transmission of
vC]D by blood transfusion have been identified by the
TMER, including three clinical cases of vCJD and a sub- or
preclinical infection."® Current surviving recipients
(n=21) of blood transfusions derived from individuals

ABBREVIATIONS: TMER = Transfusion Medicine Epidemiclogy
Review; UKBS = UK Blood Transfusion Services; vCJD = variant
Creutzfeldt-Jakob disease.
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who later went on to develop vCJD have been informed
that they are at greater risk of developing vCJD and,
although the level of this risk is uncertain, the four infec-
tions through blood transfusion identified to date have
developed in a cohort of only 32 individuals who have
survived at least 5 years since transfusion.

The identification of further instances of transfusion
transmission of vCJD would have important implications
for the assessment of risk and for public health. This case
report describes the development of vCJD in an individual
with a history of bloed transfusion derived from donors
who cannot be identified but it is possible, based on
detailed investigation, that one of the four donors may
have been a donor to another vCJD case.

MATERIALS AND METHODS

The TMER study involves the NCJDSU notifying the UKBS
of all incident definite or probable cases of vCjD.* A search
is made via blood donor centers to identify cases that had
previcusly donated blood components and details of the
recipients of these components are sought. Identifiers of
the recipients are forwarded to the NCJDSU to determine
whether any of these individuals appear on the register of
vC]D cases. The reverse study involves the NCJDSU noti-
fying the UKBS of all cases of vCJD reported to have
received a blood transfusion and the donors are then
identified through blood centers and the identifiers
checked against the vCJD case register. The study was
granted ethical approval by the local research ethics
committee,

RESULTS

Case report

Individual A was reported as a case of possible vCJD in
2006 and died of pathologically confirmed vC]D § months
later, aged 18 years. The age-specific incidence of vCJD in
the 15- to 19-year age group is 0.39 per million. The clini-
cal and pathologic features were characteristic of vCJD,
which are similar in primary and secondary cases of vCJD.
This case was born in 1989 at 29 weeks’ gestation and was
cared for in a special care baby unit {Hospital X} for
approximately 2 months before discharge. The parents
reported a history of blood transfusion during the hospital
admission, as would be expected in a necnate of this ges-
tation. Staff at the NCJDSU later obtained copies of micro-
fiched medical records, from which it was possible to
establish that there were four blood transfusion episodes
in early 1989, during the admission to Hospital X. The
evidence for these transfusions comprised entries in the
clinical notes and records of hemoglobin measurements.
However, the medical records contained no details of the
red blood cell (RBC) components transfused and no
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copies of laboratory reports or transfusion records that
would allow tracing to specific donors, The hospital blood
transfusion laboratory does not have records dating back
to 1989.

It has been established that the transfusions were
given beifore the introduction of dedicated RBC units for
neonatal use (which allow 1 unit of RBCs to be divided into
smaller aliquots and used at different times for the same
necnate, thus reducing donor exposure}. It is likely there-
fore that the transfusion episodes represent four different
donor exposures. For each of the four transfusions, a small
volume of RBCs would have been withdrawn from one
adult bload pack.

A second individual (B) developed definite vCJD in
1998 and died at the age of 41 years. The age-specific inci-
dence of vCJD in the 40- to 44-year age group is 0.08 per
million. He was identified as having received a total of 103
donor exposures during the course of two separate trans-
fusion episodes between June and October 1993, in a dif-
ferenthospital (Y). Because Hospital X (and thus Individual
A)was supplied by the same blood center as HospitalY and
Individual B, the question arose as to whether the two cases
might have shared a common donor.

The 103 donors to Individual B have all been identi-
fied and assessed as being “at risk of vCJD for public health
purposes.” Ninety-nine of these donors are alive more
than 20 years after the transfusions to Individual A and
four have died-of causes of death unrelated to CJD or
any other neurologic disorder according to their death
certificates.

From a review of records of the 103 at-risk donors
from 2003, it was established that 18 of the cohort had
donated in early 1989, at the relevant time for transfusion
to Individual A. The records of these 18 donors were exam-
ined to determine whether the RBC components donated
in early 1989 were issued to Hospital X, in which Indi-
vidual A had received the blood transfusions. One such
donor has been identified, who donated a unit of RBCs in
early 1989, which was issued to Hospital X 6 days later,
This unit would have been 13 days old at the time of the
first transfusion episode recorded in the medical notes of
Indjvidual A or 29 days old at the time of the next transfu-
sion episode.

The pediatrician at Hospital X, who cared for Baby A,
has confirmed that in 1989 there were no specific guide-
lines for top-up transfusions of premature babies. There
was no system for allocating a particular unit for sequen-
tial top-up transfusions on the same baby, and provision
of specific neonatal RBC units only came into place in the
mid-1990s. It is probable that, in 1989, standard RBC units
would have been provided of blood group O or A, depend-
ing cn the blood group of the baby. The denor in question
is group O. The hospital used “fresher” units by preference,
and it is highly unlikely that they would have used 29-day-
old RBCs, but the pediatrician could not exclude the pos-
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sibility that 13-day-old RBCs would have been used for a
top-up transfusion. There is therefore a possible common
donor to Individuals A and B.

It should be noted that the potential common donor
made 26 donations in all, and the early 1989 donation was
the first of these. The donor continued donating until
January 2005. The 26 donations were processed and pro-
vided 29 blood components that were issued for direct
clinical use (including the component transfused to Indi-
vidual B, and the RBC unit issued to Hospital X in February
1889) and 11 plasma components, which were issued to
the Bio-Products Laboratory for fractionation, before the
use of UK plasma was discontinued in 1998. )

To assess whether the potential link observed might
be a coincidence rather than reflecting the occurrence of
two vCJD transmissions from a single donor, further
examination of records was performed to try to establish
the likelihood that a randomly selected donor who
attended in the relevant time period in 1993 (i.e., the time
of the transfusion episodes to Individual B) would, by
chance, also have attended in the time period of the trans-
fusions given to Baby A in 1989. Unfortunately, due to a
change in record systems at the end of 1992, it was not
possible to interrogate individual donor records over
these two time periods.

Donor records over similar time periods in later years
were therefore examined. For example, we identified
donors during the relevant period in 1997 and looked back
to determine how many of those donors had donated in
the relevant months 4 years earlier {the transfusion to
Individual A was in 1989 and Individual B in 1993). This
exercise was performed for three combinations of years:
1997/1993, 1998/1994, and 1999/1985.

The results were fairly consistent over the three
periods examined, with 10% to 14% of donors donating in

both the relevant time periods. Hospital X receives

approximately 10% of the blood supply from the blood
center in question, so it would be expected that about 10%
of the (approx.) 10% who had donated at the right time in
1993 would also have donated at the right time in 1989
with the donation being issued to Hospital X. Thus, the
finding that one of the 103 (i.e., roughly 1%) identified
donors who donated to Recipient B in 1993 had also

donated in the period during which Baby A was transfused

in 1989, and whose blood was issued to Hospital X, is just
what might be expected by “coincidence,” suggesting that
coincidence cannot be ruled out as an explanation for the
link between the two recipients who developed vCJD.

DISCUSSION

The case of vCJD described in this report {Individual A)
received blood transfusions in infancy in 1989, but the

donors who provided these components cannot be idén-

tified because medical records are incomplete for the

vCJD IN A TRANSFUSION RECIPIENT

period in question. Nevertheless, a blood donor who has
been judged to be at risk of developing vC]D, because of a
donation transfused to another vCJD case, is known to
have donated blood that could have been transfused to
Individual A. The question is whether the development of
vCJD inIndividuals A and Bwas caused by transmission of
Infection through blood transfusion from a common,
infected donor. While we cannot rule out this possibility,
further investigation suggests the observed pattern of
events would not be unexpected in the absence of any

 causal link between the two cases.

Investigation of other donors at the same center indi-
cates that there is a 10% probability that an individual
donor would continue to provide blood over a 4-year
period and a similar chance that this blood was used in
Hospital X where the transfusions to Individual A took
place. The fact that one of 103 at-risk donors provided
blood on two occasions separated by 4 years and that this
blood was used-in a particular hospital is therefore not
surprising. It is also of note that 48% of blood donors in
this region are blood group O, as is the “common” donor
and both recipients.

This exercise has highlighted the difficulties in trying
to retrospectively link hospital and UK blood service
records after an interval of 18 years. The implementation of
the Blood Safety and Quality Regulations (2005) enacting a
series of EU Directives on quality and safety standards
for UK blood establishments and hospitals now means
that there is a statutory requirement to ensure that sysiems
are put in place to ensure future full traceability of blood
components issued and for these records to be main-
tained for 30 years. Had this been in place 20 years ago, we
would have been able to establish with certainty whether
or not Individuals A and B shared a common donor.

The at-risk donor'is still alive more than 20 years after
the donation potentially transfused to Individual A and
this would represent protracted survival in an individual
infected with vCJD.? In the three clinical cases of estab-
lished transfusion transmission the two donors developed
symptoms of vC]D 17, 21, and 40 months after providing
the three implicated donations. However, both these indi-
viduals and all three of their infected recipients were
methionine homozygous at Codon 129 of the human
prion protein gene (PRNP), as were Individuals A and B. It
is possible that individuals with an alternative genotype at
this locus could be infected and survive for many years,
and possibly beyond the normal life span, without devel-
oping clinical disease* The Codon 129 genotype of the
at-risk donor is unknown,

The at-risk donor provided 25 donations hetween
1989 and 2005, subsequent to the one potentially trans-
fused to Individual A. A total of 28 individual blood cormn-
ponents from these 25 donations were issued to hospitals
for clinical use, including the transfusion to Individual B.
While the fate of the remaining 27 blocd components has

Volume 50, May 2010 TRANSFUSION 1005

172



CHOHAN ET AL.

-

not been traced to named recipients, no other cases of
vCJD that appear on the NCJDSU database have a history
of blood transfusion, which could link them to this donor.
Because of the -sophisticated CJD surveillance systems
that exist in the UK, it is very unlikely that any of the
recipients could have developed vCJD but not been
reported.

Two  of the previous transfusion-transmitted cases
received blood from a common donor, with donations
separated by 4 months, indicating that it is possible that
infectivity in blood in vCJD is sustained through part or all
of the incubation period, consistent with some,* but not
all,? animal studies. Symptoms of vCJD developed in these
transfusjon-transmitted cases between 6 and 8 years post-
transfusion. Individual A was transfused 17 years before
onset of vCJD and the incubation period, if this was trans-
fusion transmission, was therefore more than double that
observed previously. However, the transfusions in Case A
took place in infancy and there is evidence of reduced
susceptibility and extension of incubation periods in neo-
natal mice experimentally exposed to scrapie as a result of
inefficient infection of the immature spleen.? If Individual
A was infected by blood transfusion, itis surprising thatno
other recipient from the common donor has developed
vC]D, even allowing for some deaths from the underlying
condition before symptoms of vCJD might have appeared.
Although the Cedoen 129 genotype of the at-risk donor and
the other 27 recipients is not known, approximately 40% of
- the Caucasian population are methionine homozygous at
"Codon 129 of PRNP. .

In conclusion, circumstances raised the possibility
that an additional two cases of transfusion-transmitted
vCJD have arisen, which are linked by a common donor
who has not developed vCID. The records at the time of
the first transfusion are incomplete and an assessment of
the likelihood of transfusion transmission depends c¢n a
range of considerations, including the chances of blood
being provided by a single donor to two recipients in dif-
ferent hospitals, the protracted survival in the doner and
Recipient A, and the absence of disease in a cohort of
other individuals who received blood transfusions derived
from the same donor. Although transfusion transmission
cannot be excluded in the case of Individual A, it is also
possible that disease in this individual was caused by
transmission of bovine spongiform encephalopathy infec-
tion through the food chain, the presumed cause of vCJD
in other primary cases.!® The likelihood of food-borne
exposure in Case A cannot be estimated directly from the
dietary history, but there is evidence of increased suscep-
tibility to primary vCJD in younger age groups.!!
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