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Fig 3. Serial T1, T2, FLAIR and DWI MRI findings of a CJD patient: upper — early stage; lower — late stage. FLAIR
and DWI are more sensitive than traditional T1 and T2 MRI. FLAIR and DWI are more promise for detecting the
lesion at early stage for the diagnosis of CJD. Usually findings are found in basal ganglion, thalamus, peri-
aqueduct, cerebral cortex, especially at the parieto-occipital cortex and these are correlated well with the neurological
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Purified prion protein rods
from CIJD under EM

(Prusiner 1997)



" Hypothesis of infectious prions
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(Prusiner 1997)
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Scrapie first recognized in
England in 1732.

1888, neuronal vacuolation
discovered in brains of
scrapie-sick sheep

1918, contagious spread of
scrapie in natural
conditions suspected

1939, experimental
transmission of scrapie
from sheep to goat
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Purification and structural studies of a major scrapie
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Incidence of Creutzfeldt-Jakob disease in Taiwan: a prospective

10-year surveillance
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Table 1 Annual incidence rate per 1,000,000 person year of CJD in Taiwan from 1998 to 2007

Crude annual incidence in 2-year period Total (1998-2007)

1998-1999  2000-2001  2002-2003  2004-2005 2006-2007 No. of CJD  Crude incidence

Age-adjusted incidence

cases (95% CI) (95% CI)*
Men 0.44 0.48 0.70 0.61 0.39 60 0.52 (0.41-0.67) 0.51 (0.39-0.66)
Women  0.70 0.60 0.50 0.45 0.62 63 0.57 (0.45-0.73)  0.52 (0.40-0.68)
Total 0.57 0.54 0.60 0.53 0.50 123 0.55 (0.46-0.65) 0.52 (0.43-0.62)

* Age-adjusted annual incidences were calculated with the use of Taiwan census data in 2000
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Is Taiwan Potentially Risk
for BSE and then vCJD??

BAD FEED FOR SALE

Official British figures show
that more than 80 countries
imported cattle feed that was
probably infected. A partial
list of deliveries, 1980-1996:

Imports, in metric tons

Indonesia 600,000
Thailand 185,000
Taiwan 45,000
Philippines 20,000

Newsweek, March, 2, 2001




Z0oo spongiform encephalopathy

PRION DISEASES Scrapie | Transmissible | Chronicwasting disease
IN ANIMALS 1l “

Bovine spongiform encephalopathy
mink enceph- | Crer
alopathy » .

“
-
Scrapie in sheep has been . w
known for centuries. but it v '1 = | . (i 1 \ é\
y & | ]
doesn’t seem to infect humans. / &‘ | ﬂ ) ¢ x ‘ 3
. Variants in other species have ) '. ' 5

| emerged more recently. 1730s: sheep
i

11 t1

1965: minks l 1980: elk 1980: deer 1985: cattle  1990: cats :\i?l‘;/'ﬁ"'
311G}

Newsweek, March 2, 2001
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+ Transmissible Spongiform Encephalopathies

s | (TSEs)

Animal Prion Diseases =~ Human Prion Diseases
/) + Scrapie(SC) e 7 Creutzfeldt-Jakob [
' Bovine spongiform ™ | icasse(CJD

\ . encephalopathy =s<gw7 | ( ) -
' (BSE) 4 New variant of CJD

X Transmissible mink (nvCJD)

Dwﬁ encephalopathy ®## %
S (TME) T
| Feline spongiform Scheinker disease (GSS)
encephalopathy &
(FSE) £,
Chronic wasting disease
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Figure 3 Age-specific mortality rates from sporadic C]D in the UK 1970-2007
6 1970-88 Mortality rates calculated using 1881 Census for GB and 1821 Census for NI
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Figure 6 Age- and sex-specific mortality rates from vC]D in the UK
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A new variant of Creutzfeldt-Jakob disease in the UK

it RG Will 7 W lronside, M Zeidier, SN Cousens, K Estibeiro, A Alperoviich, S Poser, M Pocchiari, A Hofman, PG Smith
f Summary

I Background Epidemiological surveillance of Crentzfeldt-lakob disease (CID) was reinstituted in the UK in 1990 to identify any changes in the occurrence
§ of this disease after the epidemic of bovine spongiform encephalopathy (BSE) in cattle.

Methods Case ascertainment of CID was mostly by direct referral from neurologists and neuropathologists. Death certificates on which CID was mentioned
were also obtained. Clinical details were obtained for all referred cases, and information on potential risk factors for CID was obtained by a standard
questionnaire administered to patients' relatives. Neuropathological examination was carried out on approximately 70% of suspect cases. Epidemiological

| studies of CID using similar methodology to the UK study have been carried out in France, Germany, Italy, and the Netherlands between 1993 and 1995.

Findings Ten cases of CID have been identified in the UK in recent months with a new neuropathological profile. Other consistent features that are unusual
A include the young age of the cases, clinical findings, and the absence of the electroencephalogram features typical for CID. Similar cases have not been
8] identified in other countries in the European surveillance system.

Interpretatlon These cases appear to represent a new variant of CID, which may be unique to the UK. This raises the possibility that they are causally linked
to BSE. Although this may be the most plausible explanation for this cluster of cases, a link with BSE cannot be confirmed on the basis of this evidence alone.
It is essential to obtain further information on the current and past clinical and neuropathological profiles of CID in the UK and elsewhere.

National CJD Surveillance Unit, Western General Hospital, Edinburgh EH4 2XU, UK (R G Will FRCP, ] W lronside MRCPath, M Zeidler MRCP,
K Estibeiro BSc); Department of Epidemiology and Population Science, London School of Hyglene and Tropical Medicine, London, UK (S
N Cousens Dip Math Stat, Prof P G Smith DSC); INSEAM, Hopital de la Salpetrlere, Paris, France (4 Alperovitch MD); Klinik und Poliklinik fur

i Neurologie, Georg August- Universitat, Gottingen, Germany (S Poser MD); Laboratorio di Virologia, Istituto Superiore di Sanita, Rome,
Italy (M Pocchiari MD); Erasmus University, Rotterdam, The Netherlands (Prof 4 Hofman MD) Correspondence to: Dr R G Will



Table 2. Annual cases by onset, notification, diagnosis and death
(including median age at death by year of death).

Year Onset Notification Diagnosis Death Median age
at death

1994 8 0 0 0 -
1995 10 8 7 3 -
1996 11 9 8 10 30
1997 14 13 12 10 26
1998 17 20 17 18 255
1999 29 16 17 15 29
2000 24 29 27 28 25.5
2001 17 21 25 20 28
2002 14 15 16 17 29
2003 Sh 16 16 | 8% 28
2004 9 6 8 9 26
2005 5 7 6 5 34
2006 3 5 6 5% 30
2007 2 l | 5% 24
2008 3N 2 | 1 -
2009 N 4+ 3 3 -
2010 0 2 - 3 -
Total 174 174 174 170 28

Three cases have arisen to date who had a blood transfusion from earlier cases. These cases. who were all male,
died (were diagnosed) in 2003 (2003), 2006 (2006) and 2007 (2006). These cases are included in the analyses

although are likely to part of secondary spread.

This indicat€S the year of onset for the four living cases.



Figure 1: vCJD diagnoses by year w ith fitted quadratic and cubic trend lines
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VARIANT CREUTZFELDT-JAKOB DISEASE
CURRENT DATA (AUGUST 2011)

TOTAL NUMBER OF PRIMARY TOTAL NUMBER OF SECONDARY CASES: BLOOD
COUNTRY CASES TRANSFUSION CUMULATIVE RESIDENCE IN UK > 6 MONTHS
DURING PERIOD 1980-1996
(NUMBER ALIVE) (NUMBER ALIVE)

UK 172 (3) 3(0) 175

France 25 (0) 1

Republic of Ireland 4(0) 2

Italy 2(0) 0

USA 31 0) 2

Canada 2(1) 1

Saudi Arabia 1(0) 0

apan 1*(0) 0

Netherlands 3 (0) 0

Portugal 2(0) 0

Spain 5 (0) 0

Taiwan 1(0) 1

T the third US patient with vCJD was born and raised i Saudi Arabia and has lived permanently i the United States since late 2005. According to the US case-report, the patient was most likely
infected as a child when living in Saud: Arabia.

*the case from Japan had resided in the UK for 24 days in the period 1980-19%6.
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Risk and Solution of Prion Protein
in the Soil

& 13 E Data Sources
#1= 5|2 Search Engine: Pubmed
Ei$#E = Keyword: Prion Protein, Soil
MBS B: 24
S Ek: Environ Sci Technol. 2009 Oct 15;43(20):7728-33.
PLoS One. 2009 Oct 21;4(10):e7518.
Prion. 2009 Jul:3(3):171-83.
Epub 2009 Jul 14.
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Risk of Prion Protein in Soil

* The prions that produce scrapie disease in sheep remain
bioavailble and infectious for at least 16 years in natural
environments &R FRFORLELEF SEHBERAR
=R RFFERE T AN{EZR = 216 (Georgasson G, 2006)

« Binding of PrPTSE by soil particles may maintain prions
near the soil surface, thereby increasing animal
exposure TIEFRR G SRR L R RER BRI EFE
TiEERE ﬁl’%ﬁﬁ%r%Eﬂ%?ﬁﬁﬁﬁ%}&%uohnson et al., 2006;
Cookeet al., 2007; Ma et al., 2007)

* Prion sorption to some types of soil particles enhances
oral TSE transmission £ Fl S E B EW M EFELER A+

SEREN 0 EIER KR O {FRE T BREfREE (Johnson et al.,
2007)
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Manganese enhances prion protein survival in Model
soils and increases prion infectivity to cell 1838 7 & F|
PEAERL TREFNEE  LiEnAREEEke
(Paul Davies, 2009)

Do Ag/Ba/Sr piezoelectric crystals represent the
transmissible pathogenic angr_ﬂ in TSEs? #R/30/38 5 B e
HEERmE I UREEFSEAE R ERENS ?
(High Barn Farm, 2004)

Pathogenic prion protein is degraded by a manganese
oxide mineral found in soils TR FELERTEA LUFE
= BEBE 2 R % (Fabio Russo, 2009)
Quantitative measurement of the efficacy of protein
removal by cleaning formulations; comparative \
evaluation of pripn—directed_cleanir)g chemistries. A] LAY
EEEERER L EREMNDEHEVE L T ZEHEELLER
(Ungurs M, 2010)
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FA CJD & BSE
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o A cow in England
contracts BSE, or mad
cow. The disease may
have arisen sponta-
neously, or it may have
spread from sheep.

PRION FIBRILS
in a mad-cow-
infected brain.

The green strands
are helieved to e
aggregations of

the infectious

prion proteins.

0 Remains of t
infected cow are g

up into meat-and-h0
meal feed and given to
other cows

0 The feed contains
infectious proteins £
called prions

6 Infected meat is
shipped to market. In
1995 the first human
cases emerge.

0 Contaminated feed

Cows are herbivores
and do not normally
feed on other cows

is distributed within
England and shipped to
other countries

Normal 4
protein  \

0 These prions cause
normal proteins in

the brain to refold into
abnormal shapes.
Infected cows are
slaughtered for meat.

Newsweek, March 2, 2001




Py The Transmission of
vl Prion Disease
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QETIER LR Affected Regions:
of t_he Human:; Cerebrum

Thalamus
Spinal Cord
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Number of cases of bovine spongiform encephalopathy (BSE)
reported in the United Kingdom

Alderney Great Britain Guernsey 3} Isle of Man {2 Jersey Northern Ireland Unite;(:(ti?:g I
1987 and beforel4) 0 442 4 0 0 0 446
10gg8(4) 0 2 469 34 1 4 2514
1989 0 7137 52 4 29 7228
1990 0 14 181 83 22 8 113 14 407
1991 0 25032 75 67 15 170 25 359
1992 0 36 682 92 109 23 374 37 280
1993 0 34 370 115 111 35 459 35090
1994 2 23945 69 55 22 345 24 438
1995 0 14 302 44 33 10 173 14 562
1996 0 8016 36 1" 12 74 8149
1997 0 4312 44 9 5 23 4393
1998 0 3179 25 5 8 18 3235
1999 0 2274 " 3 6 7 2301
2000 0 1355 13 0 0 75 1443
2001 0 1,113 2 0 0 87 1,202
2002 0 1,044 1 0 1 98 1,144
2003 0 549 0 0 0 62 611
2004 0 309 0 0 0 34 343
2005 0 203 0 0 0 22 225
2006 0 104 0 0 0 10 114
2007 0 53 0 0 0 14 67
2008 0 33 0 0 0 37
2000(3) 0 5 0 0 0 2 7



Annual incidence rate* of bovine spongiform encephalopathy (BSE) in OIE

Member Countries that have reported cases, excluding the United Kingdom

Data updated on 27.05.2009

Country/Year
Austria
Belgium
Canada
Czech Rep.
Denmark
Finland
France
Germany
Greece
Ireland
Israel

Italy

Japan
Luxembourg
Netherlands
Poland
Portugal
Slovakia
Slovenia
Spain
Sweden

Switzerland

United Kingdom
United States of

America

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

0

[-HE-AR-NN-EE-NN-NE -

441

QIo I Qe ool o ool

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.61
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 045 0 0.09 0.27 0.27 1.09 054
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
412 5.00 514 457 543 4.57 20.28 21.39
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 10
0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0
0 0 0 0 15.06 18.82 38.90 37.64
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

1 9.2 155 303 67.6 73.6 485 454

0
3.69

s
o o R oo oo

20.79

1.01

0
159.35
0

0

0

16

1999 2000

0 0
1.84 5.53
0 0
0 0
114
0 0
2.82 14.73(a)
0 1.07
0 0
22.83 38.17(a)
0 0
0 0
0 0
0 0
1.03 1.07
0 0
199.50 186.95
0 0
0 0
0 0.59

0 0
58.7 40.6

0 0

2001
0.96

28.22
0
2.85

6.77
2.39
19.70
19.97
3.3
61.80(b)
0
141
1.44
0
10.25
0
137.88
18.34
4.34
24.23
0

491

See particular table

2002 2003 2004 2005

0

25.75
0
2.50

3.35
0
20.96
17.02
0
88.39
6.25
10.60
0.97
14.54
13.19
1.28
107.80
18.73
4.44
37.95
0

27.93

0 0

10.54 7.882
0.165 0.149
5.78 10.324

2.39 1.296
0 0
12.01 4.736
8.71 10.915
0 0
57.81 43.327
0 0
9.86 2.348
1.96 2.491
0
10.86 3.399
149 3.578
137.19 94.901
6.74 24.635
439 9.170
46.31 38.945
0 0

24.86 3.750

0 0

2006
2114
1.151

2114
1.448
0.145 0.735
11.982 4.351
1289 0
0 0
2,719 0.755
4.965 2.801
0 0
23.996 14.572
0 O
2.396 2.097
3.575 5.018

. 10876 0

1.696 1.204

53.037 38.000
43353 O
4.613 5.050
27.761
0 1.322

3.693 5.402

0.024 0.024

2007
1.076

0.476
3.021

0,847
0.709

9.170

0.727
1.540
0
1.136
2.507
16.142
3,590
4,877
12,297
0

0

0

0,748
0.388

8.437

0.329
0.525

1.472
20.522

7,878
0
0
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Geographical Distribution of Countries that Reported at least one BSE Confirmed Case
from 1989 to 10 June 2006 o
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By Drs. Kerri Harris and Jeff Savell
mieat&poultry@sosiand.com 2

Developing best
practices for
the removal of

S.R.M.s

he cow that tested positive for

bovine spongiform encepha-

lopathy this past December
triggered new regulatory requirements and
many other changes in the U.S. beef indus-
try. It appears most of the new regulatory
requirements are designed as precautionary
measures and many of the other changes are
based on customer requirements. Regardless
of the reasons, companies have reacted to the

issue by implementing safeguards.

MEAT&POULTRY 21

New regulations require the removal of the spinal cord from
all animals that are 30 months or older. Photo courtesy of:

Beticher Industries




BSE Cases in North America, by Year and
Country of Death, 1993-06/2009
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1993 B 2003 2004 2005 2006 2007 2008 2009
As of 06/12/2009

mU.S. B Canada  Canada (born after 1997 feed ban) & Canada (unk birth date)

* Imported from UK into Canada  # Imported from Canada into US § Born after March 1, 1999



Creutzfeldt-Jakob disease deaths and age-adjusted death rate,
United States, 1979-2006*
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TRANSFUSION MEDICINE
EPIDEMIOLOGY REVIEW

(TMER)

RESULTS

Thirty-one vC]D cases were reported to have been
blood donors. Four additional cases who were not
reported to have been blood donors were found to be
registered with UKBTS. One of these cases was
found to have been a blood donor while the other
three cases were registered as donors but never
made any donations. Twenty-four of the cases have
been traced at blood centres including the four
additional cases mentioned above. Components from
18 of these individuals were actually issued to
hospitals. It has been established that 66
components were transfused to named recipients.
Four instances of probable transfusion transmitted
infection have been identified. The first recipient
(Case 1) developed symptoms of vCID 6?years after
receiving a transfusion of red cells donated 3?years
before the donor (Donor 1) developed symptoms of
vCID. The second recipient (Case 2) died from a
non-neurological disorder 5 years after receiving
blood from a donor (Donor 2) who subsequently
developed vCID; protease-resistant prion protein
(PrPres) was detected in the spleen but not in the
brain. This is the first recorded of case in the UK of
autopsy detection of presumed pre- or sub-clinical vCJD
infection. The third recipient (Case 3) developed symptoms
of vCJD 7 years, 10 months after receiving a

TRANSFUSION MEDICINE
EPIDEMIOLOGY REVIEW
(TMER)

months before the donor (Donor 3) developed
symptoms of vCID. The fourth recipient (Case 4) who
also received a transfusion from the same donor as
Case 3, developed symptoms of vCID 8 years, 4
months after receiving a transfusion of red cells
donated about 17 months before this donor (Donor 3)
developed symptoms of vCID. (see publications).
These findings strongly suggest that vCID may be
transmitted via blood transfusion. The identification of
a third case of vCID in this small cohort of known
recipients of blood from persons incubating vCID
establishes beyond reasonable doubt that blood
transfusion is a transmission route.

In the reverse study, 14 vCID cases were reported to
have received blood transfusions in the past. A further
case received a blood transfusion after onset of

illness. This case is excluded from the figures quoted.
Checks revealed that of these 14 cases, one was not
transfused, 4 had transfusions which pre-dated
available records (pre 1980), and 9 had records of
transfusion which could be traced

(

see vCID cases who received blood transfusion(s) in the
past). These 9 had received 207 donor exposures
(with one patient given 103 components), which have
been traced to 190 named donors (two of whom had
vCJID as described above).




vCJD abnormal prion protein found in a patient with haemophilia at post
mortem

17 February 2009

Evidence of infection with the agent (abnormal prion protein) that causes
variant Creutzfeldt-Jakob Disease (vCJD) has been found at post mortem
in the spleen of a person with haemophilia.

The patient, who was over 70 years old, died of a condition unrelated to vCJD and
had shown no symptoms of vCJD or any other neurological condition prior to his death.
The vCJD abnormal prion protein was only identified during post mortem research tests.
The Health Protection Agency is working with the UK Haemophilia Centre Doctors
Organisation to ensure all patients with bleeding disorders are made aware of this
preliminary information which is being further investigated. This new finding will not
change the way patients with haemophilia are cared for or treated.

A final view as to how vCJD abnormal prion protein was transmitted to this
haemophilia patient has yet to be reached because investigations are continuing to
determine the most likely route of transmission. It is known that the patient had been
treated with several batches of UK sourced clotting factors before 1999, which is when
measures to improve the safety of blood in relation to vCJD were introduced. The
patient's treatment had included one batch of Factor VIII that was manufactured using
plasma from a donor who went on to develop symptoms of vCJD six months after
donating the plasma in 1996.

This is the first time that vCJD abnormal prion protein has been found in a patient
with haemophilia, or any patient treated with plasma products. This new finding, however,
does not change the public health vCJD 'at risk' status of patients with bleeding
disorders.
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