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Why has vCJD attracted attention disproportionate to the size of the epidemic?

a new disease.

the average incubation period is of unknown length, many more cases
may appear in the coming years.

caused by an “infectious protein”, the prion, with remarkable survival
characteristics.

affected predominantly young people and clinical course is inexorable
and it is currently untreatable, very distressing and uniformly fatal.

high proportion of the UK population, as well as visitors and consumers
of exported beef products may have been exposed to the agent.

the BSE epidemic has impacted substantially on world trade and has
caused concern about the safety of a widely consumed food product.
cost of the epidemic of BSE has exceeded $5 billion and substantial
additional costs will continue to be incurred in the future.




TRANSMISSIBLE

SPONGIFORM

ENCEPHALOPATHY

can be experimentally
transmitted to same or different
species - usually by inoculation

group of holes (vacuoles) seen
in brain tissue sections on
microscopy

degenerative condition of the
brain




TSE's are caused by “unconventional agents”:

- stimulate no detectable immune response

- extraordinarily resistant to inactivation by ultra-violet
and ionising radiation, chemical disinfectant and heat

- nature and structure of agent largely unknown

Prp host coded protein that becomes modified in infected tissue and
accumulates around CNS lesions (prion protein)




Main naturally occurring transmissible spongiform
encephalopathies reported before 1986

Sheep
(Goats)

Mule deer,
Elk

DISEASE

Creutzfeldt-Jakob disease (CJD)

(described in 1920's) (sporadic
€.85%, familial c.<15%, iatrogenic
c.1%)

Kuru (reported 1957)

Scrapie (known for 250 years)

Chronic wasting disease

DISTRIBUTION

Worldwide (incidence
about 1/million/yr)

Papua New Guinea
Declined to rarity

Widely distributed (not
reported in some

countries - eg. Australia,
New Zealand, Argentina)

North America
(localised)




ORIGINS OF THE FIRST CASE(S) OF BSE?

Origin of first BSE infection is unknown

Most widely favoured hypotheses:
— mutated cattle-adapted form of scrapie
— strain of scrapie at low level in sheep population

— sporadic case in cattle (as “sporadic” CJD occurs
In humans)

but other causes cannot be excluded




RECOGNITION AND INVESTIGATION OF THE EPIDEMIC

First cases of BSE diagnosed in 1986 shortly after diagnosis of spongiform
encephalopathy in nyala from British zoo

Further cases into 1987 - recognition of start of epidemic?
Epidemiological studies initiated:
— South > North
— Dairy > Beef
— No association:
» imported animals or products
 vaccines and chemicals
 contact with sheep
« cattle breed
Common factor - use of meat and bone meal (MBM) as supplementary feed

Hypothesis - epidemic due to sudden exposure of cattle to MBM containing scrapie
like agent in early 1980s, followed by disease after 4-5 year incubation period




ORIGINS OF THE EPIDEMIC OF BSE?

Rendering of cattle and sheep offal to produce high
protein supplement feed, fed to sheep and cattle

BSE introduced into the rendering process - source
unknown

Infectious agent recycled in feed to multiply the
epidemic (similar to kuru?)

Long incubation period delayed recognition of
problem until epidemic well established

But why in the UK and why in the 1980’s?




WHY IN THE UK AND WHY IN THE 1980'S?

- Unlucky (for the UK) chance?

- Ratio of sheep to cattle entering rendering
higher in UK than most other places

- Early 1980’s reduction in use of solvents
and live steam stripping - increased
exposure of cattle to scrapie and
emergence of cattle-adapted strain

- Practice started of feeding MBM to very
young calves




INITIAL CONTROL MEASURES & SURVEILLANCE

Jul 1988

Aug 1988

Nov 1989

May 1990

Ban on feeding ruminant protein to
ruminants (but still allowed to pigs and
poultry)

Ban on BSE affected cattle from
entering the food chain

Ban on Specified Bovine Offals (SBO)
for human consumption (including brain,
spinal cord and intestines)

Intensified CJD surveillance started
(though risk to humans was judged to
be “remote”)




Feed Ban Mammalian Feed Ban







Main control measures to prevent
animal transmission

Jul 1988
Sep 1990
Nov 1994

Mar 1996

Jun 1996

Ruminant feed ban

SBO ban extended to any animal feed
Any mammalian protein banned from
ruminant feed

Ban on mammalian protein to all farmed
animals (measure introduced across the
EU in Jan 2001)

Mammalian MBM recalled




DECLINE OF BSE EPIDEMIC IN GB
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Cases of BSE born in the UK after 1 Aug 1996

Year of No. Source No.
birth

1996 Passive
1997 Cas./Fall. Stock
1998 OTMS
1999 TOTAL
TOTAL

14 Jan 2004

*0TMS 30

2004 1 14




BSE in cattle exported to EC from the UK

Cattle exported 1985 - 90 57,900
“Expected” BSE cases (at UK rates) 1668
“Observed” BSE cases 18

(Vet. Record June 96)

1985 90

18

1996 6 )




Sequence of first report of BSE in native-born cattle

1986 UK

1989 Ireland

1990 Portugal, Switzerland

1991 France

1997 Belgium, Luxembourg, Netherlands
1998 Liechtenstein

2000 Denmark, Germany, Spain

2001 Austria Czech Republic, Finland,
Greece, Italy, Japan, Slovakia, Slovenia

2002 Israel, Poland
2003 Canada




CASES OF BSE IN OTHER EUROPEAN COUNTRIES

Pre | 2000 | 2001 | 2002
2000
Ireland 430 | 149 | 246 | 333
Portugal 361 | 163 | 110 | 86
Switzerland 333 33 42 24
France 79 162 | 274 | 239
Belgium 10 46 38
NEIGEIERTIS 20 24

Germany 125 | 106
Spain 82 | 127
Denmark 4 3
Italy 50 36

http://ourworld.cs.com/jlbraakman/BSE.htm?f£s 10 Feb 2003
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Number of cases

Cases of BSE in selected European countries
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TESTING FOR BSE IN CATTLE DESTINED FOR FOOD
CHAIN IN EU COUNTRIES (DATA FOR 2001)

>30 mo. Tests No. +ve
(some >24 mo.)

Ireland 636,930 34
Portugal 28,384 19
France 2,382,225 83
Belgium 359,435 28
Netherlands 454,649 11
Germany 2,565,341 36
Spain 328,517 35
Denmark 250,414 3
Italy 377,201 27
TOTAL (EV) 7,670,176

636,930
28,384
2,382,225
359,435
454,649
2,565,341
328,517
250,414
377,201
7,670,176




CONCLUSIONS REGARDING THE BOVINE EPIDEMIC

Control measures since 1988 (and especially since 1996 in the UK and
since 2001 in rest of EU) have brought the epidemic well under control

Likely that the consistent decline over the last decade will continue
though “disappearance” is difficult to predict.

The numbers of infected animals entering the food chain now (especially
those in the late stage of the incubation period) is likely to be at a very
low level.

The bovine tissue controls in place should ensure that any risks to
human health are very low and diminishing year on year.

Disease in cattle is no longer a significant public health problem,
provided existing controls are enforced.

However, many challenges remain!




TSE’s in Exotic Species in the UK (Mar 2002)

Nyala 1 Puma 2

Gemsbok 1 Tiger 3

Kudu 6 Ocelot 3

Oryx 2 Ankole cow 2

Eland 6 Bison 1

Cheetah 5 Lion 4

|Cat (domestic)* 89 |
Cases in domestic cats
1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
12 12 10 11 16 8 | 6(1)] 62| 42 | 20) | 1) | 1(2)

*Plus: 1 in N Ireland, 1 in Norway, 1 in Lichtenstein, 2 in Switzerland
() born after Sept 1990 when SBO ban was extended to any animal feed

()

(TSE)
(2002 3 )
1 2
1 3
6 3
2 2
6 1
5 4
( ) 89
TSE
1990|1991 | 1992| 1993| 1994 1995| 1996 1997 1998 1999| 2000| 2001
12 |12 10| 12| 16 | 8 |6 ] 6] 4@ | 20) | 11) | 1(2)
1 2
SBO 1990 9




Deaths from sporadic CJD, England and Wales, 1970-2002
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