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Poster Session 2

DiA-17 AN ANALYSIS OF MUSCLE SAMPLES FROM CASES OF

SPORADIC AND VARIANT CREUTZFELDT-J AKOB DISEASE FOR
THE PRESENCE OF PRP (5¢C)

AH PEDEN, M GLATZEL, DL RiTcHIE, MW HEAD, A Acuzz1, JW IRONSIDE. ‘
National CJD Surveillance Unit,, Bryan Matthews Building, University of Edinburgh, Western General Hospital,
Edinburgh. UK. For A Aguzzi'and M Glatzel : Institute of Neuropathology, Univérsity Hospital of Zurich, Switzedand

Vanant_ Creutzfeldt- J akob dxsease (vCJD) is thought to differ from other human prion diseases in that PrP (Sc) can be
detected at extraneural sites throughout the body, principally in the lymphoid tissues. However, a recent report shows
PrP(Sc) at very low levels in skeletal muscle and/or spleen from a third of Swiss patients with sporadic Creutzfeldt-
Jakob disease (sCJD). This may represent centrifugal spread from the CNS or may indicate something particular about
these specific Swiss cases. In order to address this issue we have used the same high-sensitivity Western blot technique,
involving precipitation with sodium phasphotungstic acid, to screen sCJD and vCJD muscle samples of UK origin at
the National CJD Surveillance Unit. These studies have led to the identification of at least one positive muscle sample
from a case of sCJD. PET blot anatysis confirmed this result and showed a heterogeneous distribution of PrP (Sc) in
muscle fibres. These findings highlight the importance of taking multiple-samples and emplcuym23 high sensmvity
techniques to determine whether PrP(Sc) is present in different tissues. The positive muscle sample came from a case of
sCID with MV1 subtype and was atypical in a number of respects including an unusually lonig clinical phase (4 years).

. These results suggest that the presence of PrP(Sc) in muscle is not an exclusive characteristic of current Swiss cases and

that accumulation of PcP {Sc) in extraneural tissues in sCJD may be a function of disease duration.
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Update on precautions to protect blood supply ‘ , 1/2Z N—2
#HE12 28

eﬂ Department
S of Health

DH home - Publications and statistics - Press releases - Press releases notices

~ Update on precautions to protect blood supply

Published: Thursday 22 July 2004
Reference number: 2004/0270

Following advice from the Committee on the Microbiological Safety of Blood and Tissue (MSBT) further '
measures to reduce the risk of transmission of variant Creutzfeldt Jakob Disease (vCID) via blood
transfusion were announced today. '

Following the first -respdrt of a possible transmission of vCID from person to person via blood in December
2003 it was recommended that recipients of blood transfusions since January 1980 be excluded from
donating blood in the future. This precautionary measure was implemented from April 5th this year.

Today two further groups who have received transfusions since January 1980 will be added to those
cluded from giving blood in the future. They are:

donors who are unsure if they have previously had a blood transfusion; and

apheresis donors who have previously had a blood transfusion. Apheresis donors are a small pool of
committed donors who make frequent attendances to centres to donate blood, where machine processing
removes only certain blood components, and the rest is returned to the donor. )

When actions were taken in April 2004 neither of these groups were excluded until any potential impact on
the blood supply became clearer. However, it has become apparent that the impact on blood supplies is
small and MSBT has therefore recommended that these additional groups can be excluded. These new
exclusions will take effect from 2nd August 2004.

In a separate development, a second case of possible transmission of vCID from person to person via blood
tranfusion has now been confirmed by the National CID Surveillance Unit. A patient in the UK received a
blood transfusion in 1999 from a donor who later went on to develop vCID. The patient died of causes
unrelated to vCID but a post mortem revealed the presence of the vCID agent in the patient's spleen.

After the first person to person transmission of vClD was indentified it was expected that further cases may
follow. This second case is of particular scientific interest as the patient had a different genetic type to that

far found in patients who have developed vCID. A detailed account of the case will be appearing in The
rancet medical journal shortly.

Precautions already in place to protect the blood supply include:

Since 1997 all cases of vC1D that are repor’ted to the National CID Surveiilance Unit and diagnosed as _
having ‘probable’ vCID, result in a search of the National Blood Service blood donor records. If the patient
has given blood, subsequently any stocks of that blood are immediately destroyed.

Since 1998, plasma derivatives, such as clotting factors, have been prepared from plasma imported from
the USA. .

Since October 1999, white blood cells (which may carry the greatest risk of transmitting vCID) have been
removed from all blood used for transfusion.

In August 2002 we announced that fresh frozen plasma for treating babies and young children born after
1st January 1996 would be obtained from the USA.

In December 2002, the Department of Health completed its purchase of the largest remaining independent
US plasma collector, Life Resources Incorporated. This secures long-term supplies of non-UK blood plasma
for the benefit of NHS patients.
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The Secretary of State for Health John Reid said:

“"We are continuing to follow a highly precautionary approach. Although people may have concerns about
the implications of this announcement, I would emphasise again that the exclusion crieteria are being
tightened because of a small but unquantifiable risk. People should continue to have a blood transfusion
when it is really necessary. Any slight risk associated with receiving blood must be balanced against the
significant risk of not receiving that blood when it is most needed. ~ '

"People -who can, should continue to give blood. Blood donation is a safe procedure and people should

continue to donate blood regularly. We place great value on those who already donate and would welcome
new donors." ’

For media enquiries ONLY please contact the Department of Health press office on the numbers provided:

SN S NBATL Mk et aw S e

At s " B -~

Co ntacf Press Office

Phone Press Officers
020 7210 5649/5656/5282.
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Research Letters

- Preclinical vCJD after blood transfuswn in a PRNP-codon 129

heterozygous patient

Alexander H Peden, Mark W Head, Diane L Ritchie, Jeanne E Bell, James W Ironside

We report a case of preclinical variant Creutzfeldt-Jakob disease (vCJD) in a patient who died from a non-
neurological disorder S years after receiving a blood transfusion from a donor whe subsequently developed vC]D.
Protease-resistant prion protein (PrP™) was detected by western blot, paraffin-embedded tissue blot, and
immunochistochemistry in the spleen, but not in the brain. Immunchistochemistry for prion protein was also
positive in a cervical lymph node. The patient was a heterozygote at codon 129 of PRNP, suggesting that
susceptibility to vCJD infection is not confined to the methionine homozygous PRNP genotype. These findings
have major implications for future estimates and surveillance of vCJD in the UK.

In 2003, an elderly patient in the UK was diagnosed
with variant Creutzfeldt-Jakob disease (vC]D) that
seemed to have been transmitted by a transfusion of
non-leucodepleted red cells from a patient who
developed vCJD after the donation! The same
investigation. also reported 17 individuals alive in
December, 2003, who had received labile blood
components from donors who subsequently developed
vCJD.' We report an autopsy detection of a preclinical
case of vC]D infection, which appears to have been
transmitted by blood transfusion in one of this cohort.

In 1999, an elderly patient received a unit of non-
leucodepleted red blood cells from a donor who
developed symptoms of vCJD 18 months . after
donation. The donor died in 2001 and vCJD was
confirmed after autopsy. The recipient died 5 years
after receiving the transfusion, with no evidence of a
neurological disorder. Medicolegal instruction for
autopsy was issued. The immediate cause of death was
a ruptured abdominal aortic aneurysm. We are bound
by 2 medicolegal restriction regarding disclosure of the
patient’s age, sex, and geographical location.

We assessed samples of frozen brain, spinal cord,
dorsal root ganglion, lymphoid tissues, and muscle for
the presence of protease-resistant prion protein {PrP')
by western blot with phosphotungstic acid precipitation
and the monodonal antibody 3F4. Immunohistochem-
istry and paraffin-embedded tissue blotting was done
on protease-treated tissue sections from a wide range of
tissues, with a panel of four antibodies raised against
different epitopes of prion protein (PrP).* Restriction
fragment length polymorphism analysis of DNA
extracted from frozen brain material identified the
patient as being heterozygous (methionine/valine) at
codon 129 of the prion protein gene {PRNP). Consent
for full sequence analysis of PRNP had not been
obtained. Western blot analysis showed the presence of
PrP~ in spleen (figure 1). The mobility and glycoform
ratio of the signals in spleen were similar to those seen
in spleen from patients with clinical vC]D and in vCfD
brain diluted in non-CJD spleen (figure 1), and were
distinct from those described in a subset of sporadic
CJD cases, usually with a relatively lengthy clinical

www thelancet.com Vol 364 August 7, 2004

illness.? We found that PrP™ positivity by this method
was a consistent feature of four autopsy specimens of
spleen from patients who had vCJD, but was absent
from a series of nine spleens from controls without
C]D (data not shown).

The brain (1337 g) showed only age-related changes,
with no pathological features of vCJD. PrP~ was

‘undetectable in the brain and spinal cord by western

blotting, paraffin embedded - tissue blotting, and
immunohistochemistry. Immunoreactivity for PrP was
found in a few germinal centres in the spleen, in a
pattern consistent with staining of follicular dendritic
cells {figure 2, A). The number of positive follicles was
far lower than in clinical cases of vCJD, with a less
aggregated accurmnulation of immunoreactivity.’
Immunoreactivity for PrP was also found in a germinal
centre within a cervical lymph node, with similar
pattern of positivity to that noted in the spleen
{figure 2, B). PrP™ was not detectable by western

Figure 1: PrP~= analysis of spleen by westem blot

Two samples of the patient’s spleen were compared with spleen samples froma
control with non-CfD neurological disease and from a patient with v(J0, and
with v(JD brain homogenate (10ug) diluted in non-CJD spleen, with (+) or
without (-} proteinase K digestion. Every lane represents the phosphotungstate
precipitate from 50 mg wet weight of spleen. Horizontal fines indicate positions
of molecular weight markers. Amounts of PrP~ia eight samples of spleen from
the patient were undetectable in two samples (not shown), intermediate in five
(sample 1), and similar to those found in the spleen of a patient with v(JD at
autopsy in one (sample 2).
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Figure 2: PrP in germinal centres within the spleen and cervical lymph node
Geraiinal centres are labelled (brown) with the anti-PrP antibodies 3F4 in spleen
(A) and 12F10 in a cervical iymph node (B) in a pattern similar to that-noted in
the follicular dendritic cell network, with less aggregated positivity than in cases
of dlinical v(JD. Original magnifications (A) X 20 and (8) X 10.

blotting in samples of .topsil, another cervical lymph
node, dorsal root ganglion, and musde; neither was it
detected in the lymphoid follicles within the tonsil,
appendix, and large intestine by immunohisto-
chemistry. -

This is the first recorded case in the UK of autopsy
detection of preclinical vCJD infection. We have
previously shown preclinical PrP immunoreactivity in
germinal centres - within appendix tissue-frc
patients who underwent appendectorny.8 months and
2 years before the onset of vCJD.* The patteinis “of PP
accumulation thhm the germinal centres in the Spleen
and cervical lymph'node in the present asé were
similar to those seén in three surgically ‘removed
appendices from a large anonymised retrospective
study, suggesting that these findings might also
represent predlinical vC]D infection.

Our findings also show that vC]D infection can be
confirmed by western blot analysis of PrP= in an
individual who is a heterozygote at codon 129 of
PRNP.™ This finding has major implications for future
estimations of numbers of vC]D cases in the UK, since
individuals with this genotype constitute the largest
genetic subgroup in the population.* This subgroup

might have a different incubation period after exposure
to either primary infection by the bovine spongiform
encephalopathy (BSE) agent or secondary infection by
blood transfusion. A very lengthy incubation period
might explain why no dinical cases of vCJD have yet
been observed in this subgroup. Such preclinical cases -

'mlght also represent a source of iatrogenic infection °

themselves, either by ‘blood donation eor by
contamination of surgical instruments corning into
contact with lymphoid t:ssues, even in the absence of
infectivity in the brain.

This patient was a UK resident and mlght thétefore
have had dietary exposure to the BSE agent. However,
the chance of observing vCJD transmission in the

absence of a transfusion infection in a second recipient "~ .

of blood from a donor with vCJD must be far less likely
than the 1 in 15 000 to 1 in 30 000 chance for the first
réported case.' PrP™ was not detected in the nine

‘patients without CJD used as negative controls in this
study, and in a previous study we and others did not

detect PrP accumulation in lymphoid tissues in 56
cases of other forms of human prion disease and in 85
non-CJD cases’® The restriction of PrP™ to the spleen
and cervical lymph node (but not the tonsil or gut-
associated lymphoid tissue) in this case is consistent
with an intravenous rather than oral route of exposure.
It is also possible that the PRNP codon 129 genotype
might affect the distribution of PrPres in tissues.

This case highlights the need for continuing
surveillance for CJD in the UK, and strongly reinforces
the tole of the autopsy in the investigation and
diagnosis of both dinical and preclinical forms of
human prion disease.
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Effectiveness of leucoreduction for removal of infectivity of
transmissible spongiform encephalopathies from blood

Luisa Gregori, Nancy McCombie, Douglas Palmer, Paul Birch, Samuel O Sowemimo-Coker, Antonio Giulivi; Rabert G Rohwer

In 1999, the UK implemented universal leucoreduction as a precaution against transmission of variant Creutzfeldt-
Jakob disease by transfusion of domestic blood or red blood cells. We aimed to assess how effectively leucoreduction
reduced infectivity of transmissible spongiform encephalopathies (TSEs) in blood. 450 mL of whole blood collected
and pooled from scrapie-infected hamsters was leucoreduced with a commerdial filter. Blood cell concentrations
were quantified, and infectivity titres measured. Blood cell recovery and white blood cell removal complied with
American Association of Blood Banks standards. Leucofiltration remaved 42% (SD 12} of the total TSE infectivity in
endogenously infected blood. Leucoreduction is necessary for the removal of white-cell-associated TSE infectivity
from blood; however, it is not, by itself, sufficient to remove all blood-borne TSE infectivity.

Transmissible spongiform encephalopathies (TSEs) are
fatal CNS infections that can incubate asymptomatically
for a decade or more in human beings before the
appearance of clinical disease. People in the
asymptomatic phase of variant Creutzfeldt-Jakob disease
{(vCJD) appear healthy and donate blood with the same
frequency as any healthy person. Transmission of vC]D
by transfusion was recently recognised in Great Britain.!
To reduce the risk of transfusion transmission of such
diseases in human beings, .the UK implemented
universal leucoreduction of donated blood in 1999. This
measure was based on the expectation that infectivity
would be associated with white blood cells* However,
findings in blood from infected mice and hamsters
suggested otherwise; at least 40% of the infectivity was
plasma-associated, suggesting - that leucoreduction
would not eliminate infectivity (Rohwer laboratory,
unpublished).’ Other investigations showed no loss of
infectivity when small amounts of TSE-infected plasma
were passed through scaled-down filters. Similarly, no
significant removal of abnormal prion protein was
detected when units of human whole blood, spiked with
a microsomal fraction from TSE-infected brain, were
passed through leucoreduction filters from any of the
four major suppliers.® Because of reservations about the
relevance of these experiments, none of these findings
aroused concern.

We investigated the effectiveness of leucoreduction in
removal of TSE infectivity from a human-sized unit of
pooled hamster blood. To ensure that the 150 hamsters
needed for a 450 mL blood pool were at the same
symptomatic stage of disease (wobbling gait and head
bobbing) for "each of two separate experiments,
400 weanling golden Syrian hamsters (Harlan, Madison,

www.thelancet.com Vol 364 August 7, 2004

W1, USA) were inoculated intracranially with 50 pL of
brain homogenate containing about 250 infectious
dose,, (1D, of hamster-adapted scrapie-strain 263K. A
low dose of infectivity was used to preclude re-isolation
of the inoculum in the blood. This animal protocol was
approved by the University of Maryland Institutional
Animal Care and Use Committee. '

We obtained two pools of blood from the hamsters,
one at 106 days and one at 111 days after inoculation.
Under carbon dioxide anaesthesia, 3-5 mL of blood was
drawn from the right ventricle into 0.5 mL of CP2D
anticoagulant. Care was taken not to touch any other
tissue. Only perfect bleeds containing 12-5% CP2D with
no visible clots were pooled.

Two inline leucofiltration systems from Pall
Corporation’ (Port Washington, NY, USA} were
evaluated. We selected the Leukotrap WB collection set
for the infectivity study because filtration and
component separation of hamster blood was fully
compliant with American Association of Blood Banks
(AABB)* spedifications, and. required only two titrations
for interpretation. The Leukotrap RC-PL system

>

iancet 2004; 264: 529-31
Veterans Affairs Maryland
Health Care System, VA Medical
Center, University of Maryland
at Baltimore, 10 North Greene .
Street, Baltimore, MD 21201,
USA (L Gregori PhD,

R G Rohwer PhD); Health
Canada, Center for Infectious
Disease Prevention and
Contral, Ottawa, ON, Canada
(N McCombie RN, A Giutivi MD);
Canadian Blood Services,
Ottawa, ON, Canada )
(D Palmer MSc, P Birch MLT):
Pall Carporation, Port
Washington, NY, USA

(S 0 Sowemima-Coker PhD)
Correspondence to:

Dr Robert G Rohwer
mohwer@umaryland.edu

! White blood eellst

Total (% of fotal)  Log,
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437%10% (100%)

" 14X10% (100%)

34

21X10°(100%) . O .. %

" Leucoreduced blood 4242 30X104015%) 29 36x10" {100%)  15X10"(100%)
{Plasma 179 30X10°(002%) - 38 “0{o%) 11X10%(8%) .
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: Table b Blood component cell numbers and volumes before and after leucoreductlon
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