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’ On the Difference between What People Say and Wl]_at They Do About Risk

. “If you ask me based on findings, (if people are) afraid of food recalls, the answer is no. So
- people aren’t really concerned or scared, but the funny thing is that sales are still down.” :

~ Dr. .S)rivain Charlebois, of the University of Regina, on a study he helped conduct
of the Canadian food safety system. The study sought to understand the consumer’s
perception of food recalls. According to Dr. Charlebois, people are loath to admit
they are scared, and the numbers bear that out. Canadian Leader-Post, 4/12/07

Strike at Southem California Red Crogs (continued from page 5) .
The job action was not expected to threaten the local blood supply Southern California already imports .
about 40 percent, and Red Cross officials said it was possible more might be shipped in as a result of the
walkout :

" Both Red Cross and union oﬂ’iclals called for the public to continue donating blood. The union distributed . .
lists of‘local hospitals where people could give blood, and the Red Cross directed people to the national -
.Red Cross blood donation Web site, www.givelife.org (Sources: Associated Press, 4/30/07; Los Angéles

Times, 5/3/07) 4

Israel Changes Blood Donor Deferral Criteria for vCJD, Hepatitis

Israel’s national blood service Magen David Adom (MDA) has changed its variant Creutzfeldt-Jakob
disease (vCJD) donor deferral criteria to allow anyone who lived in France from 1980 to become a blood
donor in Israel. Those whe lived in England, Ireland 'a_md Portugal for a decade after 1980, when Eng-

_land’s bovine spongiform encephalopathy (“mad cow”) epidemic began, are still barred from donating

blood in Israel and Europe.

MDA blood services director Eilat Shinar, MD told The Jerusalem Post last month (4/16/07) that the

 prevalence of vCID is around 600 per miltion in England and between 17 and 20 per million in Ireland
‘and Portugal, but only 1.7 per million in France and thus too small to be a risk factor. For this reason, the

European authorities and subsequently MDA (with Health Ministry approval) decided to liberalize the
policy foT French immigrants and tourists, Dr. Shinar said.

In addiﬁon, MDA shortened the deferral period from one year to six months for people who received a
blood transfusion, lived with a patient who had hepatitis B or C, had a tattoo done or underwent an endo-
scopic examination including a biopsy of the stomach or small intestine. (Deferral for endoscopic

examinations is based on the fact that the reuse of endoscopes used for biopsy theoretically can transmit

viral mfectlons or vCID if not thoroughly sterilized).

Finally, anyone who was bitten by an unidentified and untested ani}nai now can donate bleod in Israel
two months after the bite instead of the previous 12 month deferral. &
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Abstract

Variant Creutzfeldt—Jakob disease (vCID)is an at present inevitably letha] neurodegenerative disease which can only be diagnosed definitely post
mortem. The majority of the approximately 200 victims to date have resided in the UK where most contaminated beef materials entered the food chain.
Three cases in the UK demonstrated that vCID can be transmitted by blood transfusion. Since BSE and vCID have spread to several countries outside
the UK, it appears advisable that specific risk assessments be carried out in different countries and geographic areas. This review explains the approach
adopted by Germany in assessing the risk and considering precautionary measures. A fundamental premise is that the feeding chain of caitle and the
food chain have been successfully and permanently cleared from contaminated material. This raises the question of whether transmissions via blood
transfusions could have the potential o perpetuate vCID in mankind. A mode} calculation based on actual poputation data showed, however, that this
would not be the case. Moreover, an exclusion of transfusion recipients from blood donation would add very litle to the safety of blood transfusions,
but would have 2 considérable impact on blood supply. Therefore, an exclusion of transfusion recipients was not recommended in Germary.
© 2007 The International Association for Biologicals. Published by Elsevier Ltd. All rights reserved.

Keywords: Bovine spongiform encephalopathy; Variant Creutzfeldi—Jakob discase; Blood supply; Risk assessment

Abbreviations: AFSSAPS, Agence Frangaise de Sécurité Sanitaire des Produits de Santé (French medicinal products authority); BSE, bovine spoagiform en-
cephalopathy (degenerative neurological disease in cattle caused by prions); CID, Creutzfeldt—Jakob disease (T'SE disease in hurnans, transmissible via medicinal
products (iatrogenic) or occurring sporadically); FFF, **fresh frozen plasma”(plasma for transfusion). GBR, “geographical BSE risk™: classification of countries
inte one of four tisk classes (GBR 1-IV) by the Scientific Steering Committee of the European Commission; (G8S, Gerstmann-Stedussler-Scheinker syndrome
(a human TSE); HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus (agent of AIDS); i.c., intracerebral; IU, infectious unit; -
i.v., inravenous; M, methionine; PMCA, protein misfolding cyclic amplification (method for amplification of PrP* in vitro); PP, prion protein; Pre, cellular,
physiological form of the prion protein {c = cellular); Prp¥, patho[ogical form of the prion protein {Sc = Scrapie); RBCC, red blood cell concentrate; SCMPMD,
Scientific Committes on Medicinal Products and Medical Devices of the European Commission; SRM, specified risk material (bovine materials in which the BSE
agent can be detected in high concentrations (brain, spina! cord etc.)); $5C, Scientific Steering Committee of the Furopean Comumission; TSE, transmissible spon-
giform encephalopathy (discase of the brain, generic term for neu}ulogical disorders caused by prions); UK, United Kingdom (Great Britain and Northern Ireland):
V, valine; vCID, variant Creutzfeldt—Jakob disease (buman TSE cansed by the BSE agent, first described in 1996).

* Corresponding author. Tel.: +49 6103 772600; fax: +49 6103 771250
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1. Introduction

A working group was formed in 2001 by request of the
- German Federal Ministry of Health that consisted of staffs
from the Paul-Ehrlich-Institut, the Roberi-Koch-Institut and
the Federal Ministry of Health, as well as external experts.
The task of this working group has been to assess the risks
for the blood supply in Germany with regard to vCID and to
prepare reporis outlining a strategy. The spread of bovine
spongiform encephalopathy (BSE) among cattle is belicved
to be the origin of the problem, followed by the transition to
‘humans via the food chain. Siice the epidemical course shows
geographical differences, every-country needs to assess its

specific vCJD risk as a condition for developing a reasonable .

naticnal-blood supply strategy. The group published rcpoﬂsl'in
2001 and in 2006 [1]. This review summarizes the cuirent
view of the group of the impact of vCJD on blood supply.

2. The Occurrence of BSE

Feeding of ruminant material to cattle has most probably’

caused the occurrence of BSE, a disease of cattle that was first
diagnosed in the UK in 1986 {2]. Technological changes (pres-
sure and temperature conditions) in the manufacture of meat
and bone meal and other products are considered to be the
-cause for the occurrence of BSE in the UK beginning in
1985, since the inactivation of the BSE pathogen was no lon-
ger sufficiently effective [3]. This assumption is confirmed by
the course of the epidemic in the UK where a decline in the
number of cases was observed durng the mid-1990s with
a time lag representing the incubation time of 4—35 years for
BSE following the ban on the feeding- of meat and bone
meal and the regulations on the disposal of BSE-infected ani-
mal carcasses [4] (Table 1). While in the first few years it was
assumed that there was only one strain of BSE in cattle, sev-
eral authors have desciibed atypical BSE cases in the past
few years [5—~7]. These cases do not represent a uniform sirain
and are characterized by an altered molecular weight of the ac-
cumulated PrP°, a different anatomical distribution pattern of
the pathological changes and the PrP°° deposits, and partly by
. the occurrence of amyloid plaques. All cases of atypical BSE
described so far have been found in animals older than 8§ years.
The cases described in France show a biochemical similarity
with the cases of scrapie in sheep. Therefore, the possibility
that these might be scrapie infections in cattle 1s discussed.
Through animal trade and trade of feeding stuff compo-
nents produced from animal carcasses and slaughtering by-
products (bone meal, fats for milk replacers, grieves efc.),
BSE spread from the UK to other European countries and
countries outside Europe (e.g. Canada, Japan, Israel). First
" Ireland (1989), then Switzerland (1990) and France {1991} re-
ported cases of BSE. During the mid-1990s, Portugal (1994),
the Netherlands (1997}, Belgium (1997), Luxemburg (1997},

' The reports published by this group in German language in the years 2001
and 2006 can be found in the interner: http:/fwww.pei.de.

and Liachtenstein (1998) reporied cases. Tgward the end of

the 1990s, it became clear that almost all countries with exten-
sive exchange of goods within the European single market
during the previous decade were affected by BSE. It was,
therefore, not surprising that BSE was diagnosed in some cattle

of Denmark, Germany, and Spain in the year 2000 and also in’
Austria, the Czech Republic, Finland, Greece, Italy, Slovakia,

and Slovenia in 2001: Since 2002, BSE has also been diag-
nosed in Polish cattle. Cases of BSE in cattle imported from
the UK were reported as early as the early 1990s by several
European countries (Portugal 1990, Germany- 1992, Denmark
1992, Italy 1994), Three BSE cases have so far occurred in the
United States, of which one animal had been imported from
Canada, The two indigenous cases were of the atypical BSE
type of which the origin is still unknown. '

In addition to animal trade and trade with animal products,
however, intrinsic national factors influenced the occurrence
and spread of BSE. Since by the 1980s most EU member
states had changed their animal carcass disposal methods
and processed side products from abattoirs without the re-
moval of risk materials under pressure and temperature condi-
tions that were not sufficient for the inactivation of the BSE
pathogen, this pathogen was continuously spread, thus increas-
ing the number of BSE cases. Moreover, only passive monitor-
ing systems based on the reporting of clinical symptoms were
in place; BSE rapid tests were not yet available.

Organs and tissues of BSE infected cattle in which the path-
ogen has been detected are called “specified risk materials™
{SRM). SRM of naturally infected animals may, especially
toward the end of the incubation period and during the devel-
opment of clinical BSE symptoms, contain the pathogen in
very high concenatrations. Using biological detection systems
for the BSE pathogen, which include a species barrier, e.g. in-
tracerebral infection into mice, 10° infectious units/g SRM
(brain) were determined, while a 1000-fold increased infectiv-
ity titer is assumed for transmissions within a species [8—10].
The Scientific Steering Committee (SSC) of the European
Commission set up an SRM list for catile (e.g. skull including
brain and eyes, tonsils, spinal cord) (SSC 19982), which served
as a basis for various European policies for the exclusion of
SRM in the food and feed chains. Since the spread of the
BSE crisis in Euyope, the definition of Sp;ciﬁed risk materials

has been revised several times (a comprehensive overview of

the European legislation can be found in Table 2 of [1]). Ac-
cording to the latest amendment, the tissues designated as
SRM must be subjected to safe removal and must not enter
the food chain. The following tissues are designated as
SRM: “The skull excluding the mandible and including the
brain and eyes, the vertebral column excluding the veriebrae
of the tail, the spinous and transverse processes of the cervical,
thoracic and lumbar vertebrae and the wings of the sacrum, but
including the dorsal root ganglia, and the spinal cord of

* Scientific Steering Committee (SSC), 1998. Listing of Specified Risk
Maredals: a scheme for assessing relative risks (o man—Opinion of the SSC
adopted on 9 December 1997 (Re-edited version adopted by the S5C during
its Third Plenary Session of 22—23 January 1998}
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H
Table 1 .
Number of BSE cases reported
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 -2002 2003 2004 2005°
Austria 0 ] 0 "0 ¢ 0 0 0 0 0 0 0 1 0 0 0 1
Belgium 0 0 -0, 0 i) 0 0 0 1 6 3 9 46 38 15 1 1
" Canada 0. 0 0 0 1% o 0 il 0 ] 0 0" 0 0 2 1 1.
Czech Repubiic: 0 0 0 0 0 0 0 0 a 0 0 0 2 2 4 7 3 .
Denmark 0 0 0 1* 0 0 0 0 o ] 0 1 6 3 2 1 nd.
Einland 0 0 0 0 0 0 0 ] 0 ] 0 0 1 60 0 0 nd
France 0 0 5 0 1 4 3 12 6 18 31 161 274 232 137 54 nd
Germany 0 ] 0 1* ] 3 0 o 2+ o 0 .7 125 106 54 65 32
Greece 0 0 0 0 0 0 0 0 0 0 0 o] 1 0 0 0 nd
Ireland 15 14 17 18 16 19 16 73 80 83 91 149 246 333 183 126 &9
Israel o 0 0 ] 0 0 0 0 0 0 0 0 ] 1 0 0 1]
Ttaly o 0 - 0 0 ] 2% 0 0 0 o 0 0 48 38 .29 7 3
Japan ] 0 0 0 0 ] 0 v 0 0 ] 6 .3 2 4 5 7
Liechtenstein 0 0 "0 o 0 ] 0 0 0 2 0 0 ] 0 0 0 nd
Luxembourg 0 ] a o 0 0 0 0 1 a0 -0 v} 0 1 a 0 1
The Netherlands 0 0 0 0 0 0 0 0 2 2 2 2 20 24 19 6 nd
Poland 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 1 18
Portugal 0 1* 1* 1% 3* 12 15 31 30 127 159 149 1i0 .86 133 92 37
Slovakia 0 o 0 o 0 0 0 0 0 0 0 0 5 6 2 7 nd
Slovenia 0 0’ 0 ] 0 0 a0 0 0 o 0 1 1 i 2 1
Spain 0 0 0 0 .0 0 o 0 ] 0 0 2 82 127 167 137 75
USA 0 6 0 0 0 0 v 0 0 ] 0 0 0 0 0 0 1
Switzerland ¢ 2 8 15 26 64 68 - 45 38 4 350 33 42 24 21 3 3
United Kingdom 7228 14407 25350 37280 35000 24438 14562 8149 4393 3235 2301 1443 1202 1144 611 343  }5]

Soutce and information on up-to-date statistics: Office International des Epizooties, as of 9 January 2006 (www.oie.int). *Cases in imported animals.

* Data for 2005 still incomplete. n.d., not done.

bovines aged over 12 months, and the tonsils, the intestines

from the duodenum to the recium: and the mesentery of
bovines of all ages; the skull ‘including the brain and eyes,
the tonsils and the spinal cord of ovine and caprine animals
aged over 12 months or which have a permanent incisor erup-
ted throngh the gum, and the spleen of ovine and caprine
animals of all ages.” Because of the significant decrease in
the number of BSE cases in the European Union, the age limit
- for the collection and safe removal of SRM for the spinal cord
of bovine animals was rajsed to 24 months and a raise of the
test age. is being discussed.’

The SSC has developed a procedurc by which the geo-
graphical BSE risk (GBR) in a member state or non-European
country gan be evaluated. In its opinion, published in July

2000,* it taid down the following criteria for classifying one

of four risk levels:

— Structure and dynamics of the bovine population,

— BSE surveiliance,

— Cullings in connection with BSE cases,
— Imports of bovine animals and meat and bone meal
(MBM),

— Feeding, .

— Ban on the fecdmg of meat and bone meal (MBM bans),

3 See the “BSE road map™ for more details, http:/levropa.eu.int/commm/food/
foad/biosafetyfbse/roadmap_en.pedf

* Final Opinion of the Scientific Steering Committee on the Geographical
Risk of Bovine Spongiform Encephalopathy (GBR). Adopted on 6 July 2000,
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— Regulations concerning specified risk material (SRM bans),
— Removal of animal carcasses.

The risk levels are defined in Table 2.

At that point in time (2000), Argentina, Australia, Chile,
Norway, New Zealand, and Paraguay were classified as GBR
level I, Austria, Finland, Sweden, Canada, and the United
States as GBR level I, whereas the UK and Portugal were
classified as GBR level IV. All other countries, including Ger-
many, were classified as GBR level III. Germany’s classifica-
tion as GBR level II caused heated discussions in Germany,
since up to that time the country had been considered to be ab-
solutely BSE free. In actuality, all countries rated into BSE
level I indeed identified BSE cases in their own countries
within the following months.

Since 2001, the GBR has been assessed for various other
countries, e.g. candidate countries for accession io the EU.
Almost all countries were classified as GBR level IIL, since
insufficient monitoring had been camried out to guarantee
satisfactory statistical safety. A number of countries evaluated
in 2000 were later re-evaluated, which led to the classification
of Austria, Canada, USA, Mexico and South Africa to GBR-
level TIL In March 2003, Canada’s second BSE case was dis-
covered (the first case was-diagnosed in 1993), and in June
2005, the first BSE case was confirmed in the USA®

5 The results and opinions of the Scientific Steering Committee (SSC) and
the European Food Safety Authority (EFSA) can be found in hup/
europa.eu.intfcomm/food/fsisc/ssc/outcome _enhiml and hutp:/fwwwefsacn.
int respectively.
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Table 2

GBR levels as defined by the SSC

GBR level Presence of one or more catde clinically or pre-clinically
infected with the BSE agent in a geographical region/country

I Highly ualikely

o . Unlikely but not excluded

i Likely but ot confirmed or confinmed, at a Jower level

v Confirmed, at 2 higher Tevel

The member states and third countries were also classified
into five BSE statos cafacgt)ries.‘5 The classification in statis
‘ categories was based on criteria similar to those of the SSC.

However, in this context the number of diagnosed BSE cases

served as an important additional factor. Consequently, other
points of combating BSE laid down in this EU regulation refer
to the status category of the appropriate country, such-as the
required extent of the safe retrieval and removal of SRM.
Following the steady decrease of BSE cases in the UK in
the past few years, the number of BSE cases reported per
one mhillion bovine animals older than 30 months has failen
below 1,000, enabling a re-evaluation of the UK. The applica-
tion was given a favorable opinion by the European Food
Safety Authority (EFSA), and it was suggested that the UK
be classified as BSE risk status III. A change in the BSE
risk status represents a significant relief for the UK regarding
international trade of bovines and bovine animal products.

3. BSE in Germany

Passive BSE surveillance has been performed in Germany
for years, i.e. all bovine animals that died or became clinically
sick due to disorders of the central nervous system and were
suspected to have suffered from BSE were examined. The
brains of such animals were subjected to histopathological
examination, and any samples with abnormal -results were
also examined for plaques of PeP*® by immunohistochemical
examination and/or scrapie associated fibril (SAF) exfraction
with subsequent immunoblot. These examinations did not re-
veal any BSE cases in German cattle.

The first BSE rapid test, the Prionics Check Western blot

developed by Prionics (Switzerland), became available in
mid-1999. Even though the test had not yet been approved,
it was already used in some European countries. A series of
examinations using this BSE test for 5,000 beef cattle was
carried out between March and May 1999 in North Rhine-
Westphalia, Germany. All these animals showed negative 1e-
sults, reinforcing the hope of a BSE-free Germany.

In preparation for transposing the Commission Decision
2000/374/EC, which established random BSE monitoring of
bovine animals, a few voluntary BSE examinations were car-
ried out in cattle samples starting in mid-November of 2000.

& Regulation (EC) No 999/2001 of the European Parfiament and the Council
of 22 May 2001 (Official Journal of the Eurcpean Communities of 31 May
2001, L147, p. 1) laying down rules on prevention, control and eradication
of certain transmissible spongiform encephalopathies.

-These examinations revealed.the first inéigenous- Geoman

BSE case in Schleswig-Holstein confirmed by the National
Reference Laboratory on 26 November 2000. This was fol-
lowed by the introduction of rapid test examinations throughout
Germany within a short period of time. After the extensive
introduction of BSE rapid tests in December 2000 for all
slaughtered cattle as well as for fallen stock (first over 30,
then over 24 months old; since June 2006 again over 30 months
old), 390 BSE cases were identified in following years (refer-
ence date: 16 January 2006) (Table 1). The number of cases
reported annually is steadily declining, despite a slight increase
from 2003 to 2004.

Altogether, these data indicate that the BSE “epidemic” in
Germany may have already exceeded its peak before the first
case was even diagnosed. Simultaneous to the introduction of
the BSE rapid test, a total ban on feeding protein-containing
products and fats derived from warm-blooded land animals
to ruminants throughout Europe was imposed in the year
2000, In Germany, this ban was extended to the feeding of

" all productive livestock as defined in the Futtermittelgesetz

{Act on Feeding-Stuffs).

While during the first two years of BSE monitoring in
Germany the disease was predominantly diagnosed in animals
born in 1995 and 1996, BSE has been increasingly identified
in animals born in later years (pariicularly in 1998/99) since
2004, This suggests that after a significant entry of BSE infec-
tivity into the feeding-stuff chain in 1995/96, a reduction must
have occurred, followed by a second increase in the pathogen
content around 1998/99. It is still unknown what caused these
two BSE waves. Until the end of 2004, BSE was diagnosed in
ten bovine animals bom in 2000. Then, in April 2005, BSE

was diagnosed for ‘the first time in a bovine born in May

2001, i.e. after the implementation of the total feed ban of
MBM from warm-blooded land animals to productive live-
stock in Germany. A second case followed in June 2005
when 2 BSE infection was diagnosed in an animal bom in
March 2001. It must be assumed that these two cases were
caused by a contamination with the pathogen beyond the
feed ban. In this context, it must be mentioned that in the
UK, 95 cases born after the reinforced feed ban of August
1996 (so-called BARB-BSE cases) were diagnosed up fo April
2005 (source: DEFRA-statistics). Two explanations must be
considered as.the cause for the occurrence of such cases:

1. The routes of infection have not yet been fully identified,
and a transmission cannot be excluded 100% despite
a strict adherence to the feed ban.

2. In isolated cases, MBM was fed to animals even after the
feed ban came into force. This is very difficult to prove
after so many years, and would imply that the control
mechanisms might have to be made even more restrictive.

4. BSE in small ruminanis

The theoretical risk of transmission of the BSE pathogen to
small ruminants has been scientifically discussed for some
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