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CHAIRMAN’S FOREWORD 

1.
In March 2000 the Prime Minister asked the Food Standards Agency (FSA) to review the current main measures to protect the public against BSE/vCJD in relation to the food chain and to report to UK and Devolved Administration Health and Agriculture Ministers.  The FSA review team was advised by the Spongiform Encephalopathy Advisory Committee and other external experts and consulted the four Chief Medical Officers, the Chief Veterinary Officer and the Chief Scientific Adviser.

2.
BSE has caused a harrowing and invariably fatal disease for humans. In the UK, as this report is published, the number of vCJD victims stands at over 80. No other food-borne disease is currently surrounded by so much uncertainty and carries such dreadful consequences for people. It is vitally important for public confidence that the risks associated with BSE, and the actions taken to manage those risks, are fully exposed to public scrutiny.

3.
We have conducted our review in a very public manner.   Throughout we have consulted a stakeholder group comprising representatives of consumer, industry and professional organisations and the Health and Agriculture Departments in the UK.  We are most grateful for their helpful and constructive participation in our work.  All the meetings of the stakeholder group were held in public and observers at them played a full part in our discussions.  We also set up a dedicated internet site on which drafts of our report were posted for comment.

4.
The uncertainties surrounding BSE mean that the current risk management options for protecting the health of the public are precautionary in nature and are aimed at risk reduction in the light of current knowledge, recognising that risks may not be totally eliminated. 

5.
However the FSA will continue to evaluate the BSE controls. We will scrutinise new scientific results as they emerge, as well as new information on enforcement. We will not hesitate to take further action, based on the evidence, to protect public health.

6.
The report which follows recommends no immediate relaxation in the controls and, in some instances, proposes some tightening of them.  It discusses issues bearing on European matters and makes suggestions for research.  I commend its recommendations to the Government.

JOHN KREBS
EXECUTIVE SUMMARY 

Introduction

1.
The Food Standards Agency (FSA) was asked, as part of the March 2000 Action Plan for Farming, to review the current BSE controls in relation to the food chain.  We undertook the review in an open and transparent way through a series of public meetings with interested parties and with the use of an interactive website.  We took account, where appropriate, of the Report of the BSE Inquiry.

2.
The scientific uncertainty which characterises BSE means that the current risk management options for protecting the health of the public are precautionary in nature and are aimed at risk reduction in the light of current knowledge.  Risk can never be completely eliminated.  The options need to be continually reassessed in light of new knowledge and the FSA will continue to evaluate the controls as evidence emerges.

3.
We accept the evidence that the most likely explanation for the vCJD cases to date is exposure to the BSE agent.  We acknowledge the difficulties of estimating the size of the vCJD epidemic.  It was not within the remit of the review to investigate the origins of BSE but we accept that the major route of transmission was through ruminant-derived meat-and-bonemeal (MBM) in animal feed contaminated with the BSE agent (paragraph 18).

4.
We consider the course of the BSE epidemic in cattle and the possibility of BSE occurring in sheep and other food animals (paragraphs 19-32).

The Controls

The Over Thirty Month Rule

5.
This rule keeps meat from cattle aged over 30 months at slaughter out of the food chain.  Its cost has been substantial.  In view of the fact that the existence of the rule is removing from the food chain virtually all cattle close to developing BSE and that since 1997 no cases of BSE have been diagnosed in younger animals, we recommend (paragraphs 44 and 46) that 30 months should remain the age at which controls are most appropriate and that January 2002 is the earliest date on which a decision could be taken to relax it.

Specified risk material (SRM)

6.
The controls on SRM are designed to prevent the tissues of slaughtered animals most likely to contain the BSE agent from entering the food and animal feed chain.   Those in place for sheep are a potential risk reduction rather than risk elimination measure as BSE has not been found to have occurred naturally in sheep.  We make no proposals for immediate change in the controls (paragraph 54) but suggest that they could be amended if reliable diagnostic tests to indicate the absence of TSEs could be developed and introduced on a commercial scale (paragraph 54(v)).  For sheep, TSE resistance being successfully bred into the flock under the proposed national programme could enable selectively applied SRM controls to be introduced (paragraph 54(iv)).

The feed ban

7.
The aim of this ban is to keep potentially infectious material out of feed for farmed livestock.  It began as a ban on feeding ruminant protein to ruminants but has been extended to prohibit the feeding of any mammalian MBM to any farmed livestock.  It has been largely effective in arresting the spread of the BSE epidemic and hastening its decline.  We see no scope for relaxing the ban on feeding ruminant protein to ruminants (paragraph 58).  Other changes should only be considered under clearly defined circumstances (paragraph 66).  We recommend that consideration should be given to a ban on intra-species recycling (paragraphs 58 and 66) since such recycling could amplify a new TSE in a species.

Other issues

Private kills

8.
These relate to the slaughter by farmers of their own animals for their own consumption.  In such cases the general meat hygiene legislation and certain BSE controls do not apply.  Meat from such slaughtering may not be sold for human consumption but there has been confusion about when exactly this prohibition applies.  We propose (paragraph 69) that the issue should be addressed so as to safeguard against avoidance of appropriate BSE controls.

Mechanically recovered meat (MRM)

9.
MRM is obtained by recovering residually adhering raw meat from bones under high pressure.  Its presence is required to be listed on the label of relevant processed meat products but this is difficult to enforce in some cases, due to the lack of ability to detect its incorporation.  We see no scope for relaxation of the current prohibition on its production from ruminant vertebral column (paragraph 74) and recommend that further research should be undertaken to develop a method of analysis to detect its presence in meat products (paragraph 73).

Imports
10.
We need to ensure that UK consumers are properly protected from the risk of exposure to BSE when consuming imported products.  New EU controls which substantially mirror those in place in the UK were introduced or agreed during the course of this review.  We welcome this as enhancing protection for UK consumers.  Nevertheless we will continue to press for changes at European and international level for enhanced country of origin labelling (paragraph 80).

Costs
11.
We have reviewed other areas in which the public’s willingness to pay to avert a death has been assessed.  The substantial direct and indirect costs of the BSE controls do not seem to be unreasonable in relation to the number of vCJD cases and assessments in other areas (paragraph 89).

Research
12.
We make proposals for various avenues of research which, we recommend, should be prioritised by the TSE R&D Funders Co‑ordination Group (paragraph 92).  We particularly stress the need for development of diagnostic tests to enable the mass screening of animals at abattoirs (paragraph 90).

EU issues
13.
In addition to the recent agreement on new EU BSE controls, we acknowledge the need for any changes we propose to be agreed with the EU Commission and other Member States before they can be implemented (paragraph 93).

INTRODUCTION

1.
In March 2000, as part of the Action Plan for Farming, the soon‑to-be-established Food Standards Agency (FSA) was asked by the Prime Minister to review the current measures in place to protect the public against the risks associated with Bovine Spongiform Encephalopathy (BSE) in relation to the food chain.  The terms of reference for the review are set out in Annex A.

2.
The Agency, which was established on 1 April 2000, is guided by three core values:

· Putting the consumer first 

· Being open and accessible 

· Being an independent voice.

With the Agency taking over responsibility for protection of the public from exposure to BSE through the food chain, it was appropriate for the FSA to take stock of the existing situation and consider how it might change in the future.

3.
Our review was carried out by a small team from the FSA, supplemented by invited external experts in relevant areas. We also established a group of stakeholders who were consulted throughout the review at a series of meetings which were held in public.  The public was allowed to contribute to the discussion at the stakeholder group meetings.  All the papers discussed by the stakeholder group, as well as minutes of its meetings, background papers and correspondence received, were posted on a dedicated review website.  Details of the membership of the FSA team are at Annex B and of the stakeholder group at Annex C.  During the review we took scientific advice from the Spongiform Encephalopathy Advisory Committee (SEAC), whose acting chairman attended meetings of the FSA review team.  The Government’s Chief Scientific Adviser, the Chief Veterinary Officer for Great Britain and the Chief Medical Officers for England, Scotland, Wales and Northern Ireland were also consulted.  The Chairman and Deputy Chair of the FSA met with the Human BSE Foundation and we also held a wider public consultation meeting, to enable interested groups and individuals who were not involved in the stakeholder group to give us their views.  Details of those who participated in our public meetings are given at Annex D.  We are very grateful to all who contributed to our discussions either at these meetings or by correspondence. A summary of the issues they raised is included at Annex E.  Some information on costs was provided by industry.  We have not independently audited it.

4.
We undertook the bulk of the review before the report of the BSE Inquiry was published.  The Terms of Reference of that Inquiry related to the events that took place up to March 1996, whilst this review examined the current situation and future projections.  We were, however, asked to take account of the Inquiry Report before completing our review.  That report did not make specific recommendations about the controls which are the subject of our review.  It did, however, list a number of lessons to be learned, some of which are relevant to this report.  These have been taken into account in paragraphs 6, 31, 58 and 85.  The Inquiry report noted the importance of trust and openness in dealing with matters such as the emergence of a new disease.  As noted in paragraph 3 above, the process of our review has been carried out in as open a manner as possible, with involvement of stakeholders and the wider public at every stage.  The Inquiry report also noted that openness requires recognition of uncertainty, where it exists.  In keeping with that view, we have addressed issues of uncertainty in the paragraphs which follow before dealing with the more detailed issues covered by this review.

RISK AND UNCERTAINTY

5.
Perhaps more than in any other area of food safety, BSE is characterised by scientific uncertainty.  Although two Nobel Prizes have been awarded for research on the family of diseases to which BSE belongs, Transmissible Spongiform Encephalopathies (TSEs) or Prion Diseases, it is probably fair to say that there is still uncertainty about most aspects of BSE.   The precise nature of the  causative agent and how it spreads in the host is not known for certain.  Nor is it known definitely why it became evident in cattle in the UK in the mid 1980s and the knowledge about its routes of transmission within the cattle population is incomplete.  Whilst the evidence that the same agent causes BSE in cattle and variant Creutzfeldt Jakob Disease (vCJD) in humans is now generally accepted as conclusive, the evidence that the vCJD epidemic is due to exposure to this agent via the food chain is circumstantial, albeit strong.  An important additional uncertainty as far as the food chain is concerned is the extent and nature of the species barrier, which varies between different pairs of species.  It also affects significantly our ability to predict the degree of infectivity of the agent.  We do know that following the onset of clinical symptoms vCJD is uniformly fatal at present, although research to find a treatment is ongoing.

6.
These many areas of uncertainty mean that the current risk management options for protecting the health of the public are precautionary in nature and are aimed at risk reduction in the light of current knowledge, recognising that risks may not be totally eliminated.  Indeed, as the BSE Inquiry report makes clear, it is not possible for any controls to be sufficiently rigorously enforced that they will eliminate all risk.  The options need to be continually reassessed as new research results become available, and it is in this context that our review was carried out.  The FSA will have to continue to evaluate the controls as evidence emerges.

RELATIONSHIP BETWEEN vCJD AND BSE

7.  Both BSE and vCJD are diseases characterised by the appearance of abnormal prion protein in neural tissues. The distribution of susceptibility to BSE within mammals remains a puzzle; dogs, for example, do not appear to have been affected, whilst over 80 cases have been reported in domestic cats.  These diseases, which are known to occur in a number of different groups of mammals, see Table 1 below, are characterised by long asymptomatic incubation periods followed by progressive symptoms and signs of degeneration of the brain, leading eventually to death.  They get their name, Transmissible Spongiform Encephalopathies (TSEs), from the spongy appearance in the infected brain, and the fact that they are transmissible via infected material.  Remarkably, the agent thought by most scientists to cause the disease is not a conventional infective microorganism such as a virus or a bacterium but an abnormal form of protein, called a prion protein.  The detailed function of the normal  prion protein is not known.  However, according to the prevailing current view, infection of the body with an altered form of the protein, sometimes called abnormal prion protein, can cause the body’s own normal prion to reshape to the altered form which, instead of serving its usual function, eventually accumulates within the brain and directly or indirectly causes degeneration.

Table 1:

The Transmissible Spongiform Encephalopathies

Host
Disease

Man
Creutzfeldt-Jakob Disease

           - sporadic

           - familial

           - iatrogenic

           - variant*

Gerstmann-Sträussler-Scheinker syndrome

Kuru

Fatal Insomnia, familial and sporadic



Sheep, goat, moufflon
Scrapie

Farmed mink
Transmissible Mink Encephalopathy

Mule/Whitetail deer and Rocky Mountain elk
Chronic Wasting Disease

Domestic cattle
Bovine Spongiform Encephalopathy*

Domestic cat
Feline Spongiform Encephalopathy*

Kudu, gemsbok, nyala, oryx, eland, cheetah, puma, tiger, ocelot, bison, ankole cow, lion.
Spongiform encephalopathies* that have occurred contemporaneously with the BSE epidemic

* Note. Biologically indistinguishable strains of TSE agent have been recovered from cases of BSE, variant CJD, feline spongiform encephalopathy and from cases of spongiform encephalopathy in kudu and nyala.

8.
On 20th March 1996 SEAC reported that 10 cases of a new variant of the human TSE, Creutzfeldt-Jakob Disease, had been described, affecting mostly young adults. The new disease, diagnosed from clinical history and through study of the pattern of degeneration of the brains of dead victims, was named new variant CJD, now called variant CJD (vCJD).  SEAC concluded that the most likely origin of the new disease was exposure to the BSE prion as a consequence of eating beef products contaminated with the BSE agent
.  The Secretary of State for Health made an announcement to Parliament which was followed by a Statement from the Minister of Agriculture, Fisheries and Food that controls in place at that time, on beef and beef products entering the food chain, would be strengthened.

9.
vCJD differs from classical or sporadic CJD, in that it occurs predominantly in a younger age group, causes different changes in the nervous tissues, and has, on average, a more prolonged clinical course than the classical form of the disease. It had always been hypothesised that if exposure to BSE were to cause disease in humans, then that disease would most likely resemble CJD
.  Whilst the likely link between exposure to BSE and the occurrence of vCJD was considered by SEAC and Ministers as sufficient to justify action, nevertheless the evidence was and remains circumstantial, albeit strong.  It will have to remain so because there must be a complete ethical bar to a human transmission experiment capable of providing conclusive evidence.

10.
The further scientific evidence that has appeared since March 1996 supports SEAC’s conclusions. In particular Bruce et al
 have shown that the pattern of brain lesions and the incubation periods in different strains of mice are essentially identical for BSE and vCJD when the mice are injected with infected brain material.  In addition, Collinge et al
 demonstrated that the biochemical fingerprint of the prion agent causing vCJD was the same as that for BSE and different from that for the sporadic CJD agent.  SEAC keeps the results of further research in this area under constant review and its most recent statements
, after considering all available information, conclude that there is compelling evidence that the two agents are the same and that the most likely explanation for the vCJD cases to date is exposure to the BSE agent.

11.
The Government has set in place a large research programme on TSEs at a cost of some £70 million since April 1997.  A further £29 million is planned for projects underway in 2000/01
.  The total spend on TSE related research since 1986, when BSE was first recognised as a problem, is in excess of £140 million.  Unfortunately, the time taken for most animal experiments with prions to produce a result is at least a year, and can be much longer.  This means that we have to accept that decisions on the management of the epidemic and the protection of the health of the public will continue to be based on an incomplete understanding of the science and will need to be informed by expert judgements for many years to come.

PRESENT AND LIKELY FUTURE SIZE OF THE vCJD EPIDEMIC

12.
By 1 December 2000 there were 87 definite and probable cases of vCJD of which 5 were still alive and 3 awaited confirmation
,
. There has been one confirmed case in the Republic of Ireland
 and two confirmed and one suspected case in France.   The cases have been distributed roughly 50/50 between the sexes.  The age range at death is from 14 to 74 with a mean age of 27.

13.
At the present time, to predict the size and shape of the epidemic of vCJD in humans with any degree of certainty, information is needed about:-

· the size of the infectious dose for humans and how this varies between individuals;

· the nature and extent of the effects of the variation in susceptibility of the population to vCJD (see paragraph 14);

· the level of exposure of the public to the infectious agent and the period over which they were exposed.

· the average duration of the incubation period (time from exposure to symptoms) after exposure and infection;

· the major significant routes of exposure and transmission;

· the number at present infected but without symptoms.
14.
While no data currently exist, some of these factors may vary with gender, age or ethnicity.  In addition, we know that there are genetic factors which appear to govern susceptibility to the disease, since all cases so far of vCJD have had one particular type of genetic background
 (about 40% of the total population fall into this category
).  Furthermore, genetic variation in susceptibility is a characteristic of all human TSEs.  It is possible that homozygous individuals simply represent the earliest group to show symptoms.  In the case of Kuru, this variation in susceptibility affected the length of incubation but did not confer absolute resistance
.  

15.
A number of assumptions need to be made to estimate the likely size of the vCJD epidemic.  Given that no data currently exist with which to test the validity of those assumptions, particularly for the precise pattern of exposure of people to the infectious agent and the susceptibility of those who are not of the same genotype as the victims to date, not too much weight should be given to any one number.  On present understanding, perhaps the best that can be said is that the final number of people affected might lie between a few hundred and well over a hundred thousand.
16.
In summary, therefore, since there are still great uncertainties about the size of the epidemic, it is not possible to do a quantitative cost-benefit assessment for the various protective measures in place at present.  Furthermore, many of the cases occurring now are likely to be due to exposures that occurred before the controls in the late 1980s and before the current, more effective post 1996 controls.  The BSE epidemic is now rapidly declining, and the control measures are rigorously enforced, radically reducing the risk of exposure. In addition it should be emphasised that to calculate risk reduction of any measure on the basis solely of the cases of vCJD so far diagnosed inevitably underestimates the benefit.

17.
The issue of the costs and benefits of the controls in relation to the size of the vCJD epidemic is addressed further in paragraphs 81 to 89.

BSE 

18.
Most experts consider that, whatever the origin of the epidemic, the major route of transmission of BSE in cattle was through ruminant-derived meat-and-bone meal (MBM) in animal feed contaminated with the BSE agent.  Epidemiological investigations in 1987-1988 identified the feeding of concentrate feed which contained MBM as a protein supplement as a common factor in all affected herds.  It has since been substantiated by the dramatic decline in cases of BSE which followed the introduction of the ban on feeding MBM, with a lag of about five years (the average incubation period for the disease in cattle). The difference between dairy and beef suckler herds provides further evidence.  Dairy animals were fed much greater quantities of MBM than were sucklers, and correspondingly have had a higher incidence of BSE: 61% of dairy herds have been affected as opposed to 16% of suckler herds.  Most of the cases in beef suckler herds originated from dairy herds and were therefore weaned early and fed concentrates.  It has also been shown that the disease can be transmitted to cattle in experimental conditions by feeding them infected brain material
.  It has therefore been concluded that dietary MBM route was the major means of transmission to cattle.  An independent study of the origin of the BSE epidemic is to be commissioned by the Government following publication of the BSE Inquiry report.

BSE in cattle

19.
BSE was first confirmed in 1986 and was made a notifiable disease in June 1988.  There have been over 179,000 confirmed cases to date.  The epidemic in cattle peaked at an annual total of over 36,000 cases in 1992/93 and the number of new cases is currently at the lowest level since recording started in 1988 (about 1,500 confirmed cases so far this year).  At its peak the epidemic affected approximately one per cent of adult breeding cows per year.  It has been estimated
 that over 900,000 animals were infected between 1974 and 1995, of which approximately 750,000 entered the food chain.  There is considerable evidence that in BSE-infected cattle the abnormal prion is confined almost entirely to the nervous system, unlike the situation in scrapie in sheep (see paragraph 23 and Annex H).  Various measures have been introduced to control BSE, including the slaughter of and compensation for affected animals and the culling of their cohorts
 (born between 1989 and 1993) and offspring (born after 1 August 1996).  Models of the epidemic indicate that although numbers will continue to decline rapidly in the next 2-3 years, there may then be a long and slower decline, attributable to cases arising from dam to calf transmission of the BSE agent.  Existing and future surveys using diagnostic tests will provide an independent assessment of the progress of the epidemic.

20.
In July 2000 the EU Scientific Steering Committee (SSC) adopted an Opinion
 on the geographic risk of BSE in all EU Member States and certain third countries.  It determined four categories
 of risk and allocated countries to one of the four categories.  The UK has been assessed as falling in Category IV, the highest risk category.  The threshold for inclusion in Category IV is an incidence of more than 100 confirmed BSE cases per million within the cattle population over 24 months of age in the country, calculated over the last 12 months.  It is expected that the epidemic will have declined sufficiently for the United Kingdom to be classified in a lower risk category by 2002.  Factors other than confirmed cases (such as imports of contaminated feed or infected animals and the possibility of cross-contamination of cattle feed with other feeds that contain mammalian MBM) were also taken into account by the SSC in determining risk category.  

BSE in sheep

21.
There is a theoretical possibility that BSE is present in sheep in the UK although, so far, it has not been found naturally.  It is possible to infect genetically predisposed sheep with BSE by dosing them orally, usually at around six months of age, with brain from clinically infected cattle.  Some sheep may have consumed the same type of feed that is believed to have infected cattle.  However, any sheep infected in this way in the 1980s and early 1990s would no longer be alive.  Therefore, if BSE were to have persisted, it would have to have been maintained by sheep to sheep transmission.  An additional complication is that the agent may have changed its nature during the transmission from sheep to sheep if this, indeed, has taken place.  In light of this uncertainty the most appropriate risk management option is to eliminate TSEs from sheep.

22.
Sheep have been known to suffer from another TSE, scrapie, since the early 18th century.  This disease, unlike BSE in cattle, does not appear to pose any direct risk to human health.  Scrapie appears to be maintained by “horizontal” transmission between sheep but how this happens is not clear.  This mode of transmission has not been demonstrated for BSE in cattle.  If it occurs at all in cattle, it is likely to be at a low level because the pattern of decline of the epidemic is inconsistent with the levels of horizontal transmission that would be required to maintain BSE in cattle indefinitely
.

23.
Scrapie infectivity is more widely distributed in the body of sheep than is the infectivity of BSE in cattle with, in some strains of scrapie, infectivity being found in lymphoid tissue as well as in the nervous system.  Experiments in which mice are injected with tissues from BSE infected sheep, show that the distribution of BSE infectivity in sheep is more similar to that of scrapie in sheep than to that of BSE in cattle (see Annex H).
  

24.
Although only a few hundred cases are reported each year, recent research
 has suggested that 5-10 thousand of the 40 million sheep in the UK suffer from scrapie each year.  Because the external signs of scrapie and experimentally induced BSE are similar, if BSE is present, scrapie may be “masking” it in commercial flocks.  Scrapie was made a notifiable disease in 1993 and, since 1998, confirmed cases have been compulsorily slaughtered.

25.
Current research to look for BSE in sheep involves injecting mice with material from TSE-infected sheep.  These experiments are costly (more than £20,000 per sheep) and slow (they take up to two years).  Hence only a very small number of TSE-infected sheep (around 200) are being screened.  Therefore, as a matter of great urgency, priority should be given to developing and applying a rapid screening method so that large numbers of sheep can be tested to reduce the uncertainty of whether or not BSE occurs in sheep (see also paragraphs 54(v), 90 and 91).   The size of the screening programme should be determined by calculating the reduction in uncertainty resulting from a given number of animals tested and found to be negative.

26.
An experiment involving a homogenised sample of about 3000 sheep brains collected in the early 1990s is in progress.  The sample is being screened for BSE using the mouse panel.  The results, when available, will need to be incorporated into further risk assessment for sheep.  We understand that the results of the experiment may be difficult to interpret.

27.
MAFF is currently considering measures to reduce or eliminate scrapie (and TSEs in general) from sheep.  A key element of the MAFF plan is a breeding programme using rams with a dominant genotype thought to confer resistance to scrapie and BSE.  As proposed, the plan will take 10 years or more to complete.  Whilst we fully support the principle of this plan and, subject to the outcome of SEAC’s present consideration, would like to see it accelerated, there is also a need for more immediate steps both to reduce uncertainty about BSE and to develop options for risk management.  These are currently being developed by MAFF (see paragraph 51).  The risk management options should consider what might be done whilst BSE in sheep remains a theoretical possibility and a contingency plan if BSE were to be discovered.  Also, at SEAC’s request, the FSA is commissioning an assessment of foodborne risk to human health should BSE infection be confirmed in the national flock.

28.
There have been reports of possible BSE in farmed, as opposed to laboratory sheep but these are unproven
.

29.
Data published by Gravenor et al
 in August 2000 showed, on the basis of a postal survey, no evidence in the UK for a peak in scrapie incidence before, during or after the BSE outbreak.  They conclude that it is unlikely that a substantial BSE epidemic had occurred in the sheep population, although the data on which this conclusion is based are necessarily imprecise.

30.
Recent research
 has indicated that some species of animal can be carriers of the TSEs without showing clinical signs in their normal lifespan.  The possibility that sheep may be carriers of BSE without developing the disease is being researched.  Healthy cattle are also being surveyed.  We recommend that further research in this area is carried out.

BSE in other animals used for food
31.
The report of the BSE Inquiry pointed to the fact that TSEs may occur in species in which they have previously been unknown.   Research has been underway for some time to establish whether pigs and poultry might be carriers of TSEs even if they do not show clinical signs.  When BSE-infected cattle brain is injected into the brain, veins and abdomen of pigs they develop BSE but to date pigs fed BSE‑infected cattle brain have not developed BSE.  Pigs have also been fed scrapie-infected sheep brain.  No clinical signs of a TSE have been observed to date and none of the pigs killed so far has had TSE lesions in the central nervous system (CNS). Tissues from these pigs are currently being tested for infectivity.  Chickens have so far not developed TSEs when fed on or injected with BSE infected material.  However, as SEAC has recommended
, we agree that further research on pigs and poultry should be undertaken to confirm that these species do not harbour TSE infectivity when orally exposed.

32.
A TSE known as Chronic Wasting Disease (CWD) has been observed in deer and elk in a few states in the mid-west of the United States of America
.  In its likely distribution of infectivity in the body (in lymphoid tissues as well as in the central nervous system), it appears to behave more like scrapie in sheep and vCJD in humans than BSE in cattle
.  CWD has not been described in any species of deer in continental Europe or the UK.  However, very little work has been done in this area and sample sizes have been very small.  We recommend that further work should be carried out.

THE CONTROLS
33.
Controls for both live animals and meat have been introduced and strengthened since the late 1980s to limit the exposure of humans to infected meat and of animals to infected feed so as to reduce as far as possible the size of the epidemic.  Apart from the continuing requirement that suspected cases of BSE and the offspring of confirmed cases are notified and destroyed, the two principal controls to keep infected material out of the food chain are the Over Thirty Month Rule (OTM Rule) and the removal of parts of the body that carry the highest demonstrable levels of infection (Specified Risk Material (SRM)).  The principal control to prevent infectivity re-entering cattle and to reduce the incidence of BSE is the ban on feeding mammalian MBM to any farmed livestock.  These controls are inextricably linked, in that any relaxation in one would affect decisions about whether the others could be altered.  Whilst enforcement of the controls is given very high priority it can, of course, never be completely effective.

The Over Thirty Month (OTM) Rule

34.
With two exceptions
, beef from cattle aged over thirty months at slaughter is banned from sale for human consumption in the UK.  The rule is designed to reduce human exposure to the BSE agent.  It was introduced in 1996 following SEAC advice that meat from these older cattle should be deboned under official supervision in licensed cutting plants, before sale.  This proved to be impractical due to lack of cutting capacity for this volume of meat and insufficient numbers of official inspectors to undertake the supervision.  Instead a pragmatic solution of excluding older cattle from the food chain was adopted.

35.
The 30 month limit was chosen for a number of reasons.  First, very few animals had shown signs of BSE onset at this age.  In the two years before the Committee’s recommendation in 1996 there had been only three clinically identified cases of BSE in cattle aged 30 months or younger.  Second, data from experimental studies of the pathogenesis of scrapie in rodents  had shown that infectivity was first detected in the central nervous system approximately half way through the incubation period.  The mean age when signs appear in cattle is approximately 60 months, therefore 30 months should by analogy be a time at which infectivity is just emerging.  Third, the earliest appearance of signs in cattle following experimental feeding with infected material is about 32 to 33 months.  The OTM rule is enforced in abattoirs by the Meat Hygiene Service physically checking each animal’s teeth at slaughter, backed up by documentary evidence of its age (see also paragraph 42).  In Northern Ireland the documentary evidence is backed up by the tooth check where necessary.  The rule is enforced in abattoirs there by the Department of Agriculture and Rural Development (DARD).  The tooth check (that no more than two permanent incisor teeth are erupted through the gum) has been a convenient, if imprecise, measure since in cattle the second pair of incisors erupt at approximately 27 months.

36.
No BSE cases in cattle aged 30 months or under have been diagnosed since 1997.  A total of 84 confirmed cases estimated to be aged 30 months or under occurred before 1997 (due to uncertainty of some birth dates, 46 are known and 38 are estimated).  The youngest ages at diagnosis since 1997 have been: 1997 - 37 months, 1998 - 34 months, 1999 – 39 months and 2000 – 42 months.  In experiments in which cattle were fed on substantial doses of BSE‑infected cattle brain, evidence of infectivity was sought (by inoculating material into mice) in a wide range of tissues throughout the incubation period and after clinical onset of disease.  Infection was found in parts of the small intestine at several time points  (from 6 to 18 months post challenge) in the incubation period, at a late stage (38 months post challenge) in bone marrow (on one occasion only) and in central nervous system tissues (at around the period of clinical onset). No evidence of infection was found in muscle meat in these studies, nor has it been found in the muscle of cattle clinically affected with the natural disease.  Experiments with mice are inherently insensitive because they involve the species barrier.  The most sensitive test would be to feed the material to cattle or to inject it into cattle brains.  A table of experiments carried out is at Annex H.  This table shows that some of the most sensitive tests (cattle to cattle) have been carried out on small numbers of animals or have not been carried out at all.  However, on the basis of work done so far, the OTM rule (combined with removal of SRM) does keep known infective tissues out of the food chain.

37.
Animals born after 1 August 1996 should not have been exposed to BSE infectivity through contaminated feed (see paragraph 56.)  They are, of course, becoming an ever-increasing proportion of the national herd.  Since the average incubation period for BSE in cattle is about 5 years it will be mid 2001 before we will know whether the strengthened feed ban has had its intended effect.  The case born since 1 August 1996 could have been due to maternal transmission, which is estimated
 to occur in up to 10% of pregnancies where the dam was showing signs of BSE or where the dam was within 6 months of showing signs.  The MAFF enquiry into the cause of the case concluded that it is not possible to establish how the animal contracted BSE.
  

38.
Controls on the identification and tracing of cattle have been gradually increased in the last few years.  All cattle born in Great Britain since 1 July 1996 are now required to have passports, with those born since 28 September 1998 being subject to computerised recording of movements under the Cattle Tracing System (CTS).  A project to add all the remaining cattle to the database is nearing completion.  In Northern Ireland a fully computerised database (the Animal and Public Health Information System – “APHIS”) is in place instead.  Checks on farms in Great Britain show that there are discrepancies in about 9% of cattle inspected, including identification, documentation and poor record keeping
.  From 30 October 2000, Agriculture Departments have been routinely imposing sanctions which involve individual and whole herd movement restrictions with compulsory slaughter of unidentified animals where appropriate.  A strategy for educating farmers is being developed with the help of the industry.  Nevertheless, the need for continuing physical checks of teeth at the slaughterhouse remains.  We recommend that relevant passport discrepancies are reduced to as close to zero as possible.

39.
The cost of the introduction of the OTM rule has been substantial.  Cattle too old for entry into the human food chain are almost all disposed of through the Over Thirty Month Scheme (OTMS) under which farmers are paid compensation by the Government for their unsaleable animals
.  Since 1996 nearly 4.7 million cattle have been slaughtered under the scheme at a cost of over £1.5 billion in compensation.  In addition, the Government is also responsible for costs of disposal of carcases by incineration or rendering followed by incineration of the resulting MBM and tallow.  The cost of disposal, as at 31 March 2000, has amounted to over £575 million since 1996.  The current annual overall cost to the Government, including compensation, is nearly £400 million
.  Up to 70% of the compensation costs are eligible for reimbursement from the European Union but only once all the material has been completely destroyed.  Because of the effect of the Fontainebleau rebate mechanism, even the compensation costs are in practice funded mainly by the UK Exchequer.  In addition, the National Farmers’ Union has estimated that the cost to industry of the OTM rule is about £95 million a year
. 

40.
There are, of course, benefits as well as costs from the Scheme, though these are much more difficult, if not impossible, to quantify.  The principal benefit is the protection of humans from exposure to BSE.  A survey of 3950 OTMS (5 years and older) cattle brains carried out in 1999 found 0.4% to have histopathological signs of BSE.  It has been estimated
 that the number of BSE infected cattle under 30 months which could enter the human food chain and which would develop clinical disease within 12 months if they were not slaughtered is only 1.2 across Great Britain as a whole in 2000 (with a range of 0 to 4 cattle).  It would appear, therefore, that at present  the OTM rule is removing from the food chain at least 99.9%
 of cattle close to developing BSE.  Existence of the OTM rule is thus likely to enhance consumer confidence.

41.
In addition to removing clinically normal cattle that are close to developing symptoms of BSE from the human food chain, the OTM rule has also prevented over thirty month old casualty cattle from being slaughtered for human consumption.  Prior to 1996 the carcases of such cattle, which had been slaughtered on farm, could be taken into slaughterhouses if accompanied by veterinary certification stating that that they were not affected by a disease which would render the whole carcase unfit.  The likelihood that some such animals may have been affected by BSE, but were not showing typical signs, is supported by Swiss work
 which found a higher incidence of BSE post mortem in casualty cattle than in routinely slaughtered cattle.

42.
As noted in paragraph 35 above, the OTM rule is enforced in abattoirs by the Meat Hygiene Service.  Although records of cattle rejected under the rule are kept at individual abattoirs, these are not collated centrally by the MHS.  Equivalent Northern Ireland figures are collected by DARD.  We recommend that in future this should be done by the MHS, and the details published. 

43.
The OTM rule is precautionary but was introduced in the context of great uncertainty.  In order to protect the public from additional risk we will have to ensure, before relaxing or phasing out the OTM rule, that:


(i)
the BSE epidemic is declining as currently forecast; and


(ii)
the number of BSE cases in cattle born after 1 August 1996 is in line with predicted levels; and 


(iii)
we have evidence of comprehensive and reliable cattle identification procedures which apply to all animals and which are robustly enforced and subject to independent evaluation; and 


(iv)
the feed ban continues to be rigorously enforced.

44.
If these conditions are satisfied, it should be possible to phase out the OTM rule, with a view to its eventual abolition.  In view of the studies mentioned in paragraph 35 above and the problems with cattle passports (see paragraph 38), we recommend that 30 months should remain the age at which controls are most appropriate.  It would be safer to relate any change in controls to a specific date after which cattle were born rather than embark upon an incremental increase in the age at which cattle may be slaughtered for human consumption.   Changes might be considered differentially by geographical area in the light of different levels of BSE incidence (see Table 2 below).  However, practical difficulties might be created because of normal commercial movement of animals.

Table 2:

BSE Cases 


Northern

Ireland 
Scotland 
England 

 
Wales
Republic of Ireland
France 

BSE cases 

November 1999 to

October 2000
16
37
1424
118
116
91

Cattle population (million)
1.8
2.1
6.4
1.1
7
21

No. cattle more than 24 months old (million)
0.7
0.9
3.2
0.6
3.5
11

BSE cases per million cattle over 24 months old 
21.8
42.1
448.8
187.4
33.8
8.3

45.
An alternative approach would be to test every animal at slaughter.  This is now being introduced by the European Commission for every OTM animal going into the food chain.  But the implementation of large scale testing raises unresolved questions about the practicalities of using the current diagnostic tests on a commercial scale in the abattoir.  Furthermore, the current tests are limited in their sensitivity to preclinical BSE.  They will therefore provide less consumer protection than the OTM rule.  We recommend that the practicality and sensitivity issues are considered by SEAC.

46.
We recommend that January 2002 is the earliest date on which a decision could be taken to announce the year of birth of animals that need not enter the OTMS (this could not be earlier than August 1996 when the enhanced feed ban was introduced).  This would allow time for a review in August 2001 of the effectiveness of the tightened feed controls introduced in August 1996 and of evidence of BSE incidence five years after that time.  Projections
 provided for this review suggest that 2003 is the earliest date that the rule could be removed altogether without increasing the current risk.  Any relaxation of the OTM rule should be accompanied by a tightening of the rules which allow carcases of casualty animals to enter slaughterhouses to be dressed for human consumption, to prevent animals, other than those which have been injured or have discrete local lesions, from entering the human food chain.  Relaxation will also depend on the continued application and effective enforcement of the SRM rules.

Specified risk material 

47.
Controls on specified risk material (SRM) are designed to prevent the parts of slaughtered animals most likely to contain the BSE agent from entering the food and animal feed chain.  They were first introduced for cattle in 1989 and for sheep and goats in 1996.  They have been regularly reviewed and strengthened since then on the basis of developing scientific evidence.  A list of the tissues classified as SRM is at Annex G.  A relaxation in respect of intestine and thymus of cattle of six months old or under and heads of sheep and goats (but not skull, brain or eyes of sheep which have at least one permanent incisor erupted through the gum or are aged over 12 months) was introduced in October 2000 when the EU Commission Decision
 on EU-wide SRM controls (adopted in June 2000) was implemented.  SEAC’s view has been that: “On balance, however, the Committee felt that the benefit of introducing controls on SRM across the European Union, outweighed the slight increase in risk that may arise from any consequential change to the UK’s existing controls”
.  Benefits will also derive from the controls on imports from third countries explained in paragraph 79.  The list of tissues classified as SRM is being extended again from 1 January 2001 as shown in Annex G.

Cattle 

48.
Although the original cattle SRM controls were selected according to the prevailing knowledge
 of the pathogenesis of natural sheep scrapie, they have in fact proved to cover virtually all those tissues (predominantly in the central nervous system) in cattle in which BSE infectivity has subsequently been found experimentally (bearing in mind the comments made in paragraph 36 in relation to Annex H).  As long as there are any cases of BSE, it would be unwise to allow the tissues most likely to contain infectivity (see paragraphs 35 and 36 and Annex H) to enter the human and animal food chains.  Indeed the new EU rules require countries such as Finland and Greece with no known cases of BSE to implement SRM controls.

Sheep and goats
49.
Controls for sheep and goats were introduced on a precautionary basis as a potential risk reduction rather than risk elimination measure, since BSE has never been found in the UK national flock.  Results of research available so far (relating to experimentally transmitted BSE) indicate that the external signs of BSE in sheep are very similar to those of scrapie and that the BSE agent is more widely distributed in the bodies of genetically susceptible sheep than in the bodies of BSE-affected cattle (paragraph 25).  It would be virtually impossible to remove all the affected tissues without destroying the saleable carcase.  If, therefore, BSE is shown to be in the national flock, only sheep which could be clearly demonstrated to be free of BSE could be allowed to remain in the food chain.  SRM‑type controls would not be adequate.  Contingency planning for such a finding is underway (see paragraph 27) and we fully support such work.

50.
The tissues of sheep likely to carry most BSE infectivity would be those of the central nervous system.  These are already covered by the SRM controls.  The tissues next in the ‘infectivity hierarchy’ are lymphoid tissues, with muscle meat carrying the least risk.  The intestines are rich in lymphoid tissues.  Sheep intestines are used for sausage casings.  In the UK about 10% of sausages consumed are estimated to be in natural sheep casings
.  It has been said that the process employed in the production of sausage casings ensures that lymphoid tissue and, with it, any risk of infectivity is removed.  However, we recommend that further research is undertaken to assess the validity of this assertion and to indicate any risks involved in this use of sheep intestines.  We further recommend that the ingredient listing in the labelling of sausages should specify the species of animal from which any natural casing is derived.

51.
For the longer term, we advocate strongly (with the caveats mentioned in paragraph 27) the introduction of other measures to eliminate scrapie (and, with it, any possible BSE) from the flock as a precautionary measure.  It has been shown that certain sheep are genetically resistant to scrapie and a selective breeding programme using genetically resistant rams has been proposed.  We fully support this proposal and urge its speedy introduction, given the long period of time required to become fully effective (see paragraph 27 above).

52.
The SRM controls on sheep and cattle are enforced in licensed slaughterhouses and cutting plants by the Meat Hygiene Service whose enforcement is audited by the State Veterinary Service.  In Northern Ireland the controls are enforced by the Veterinary Service of the Department of Agriculture and Rural Development.  The results of the audit, which are published each month
, show extremely high compliance rates (99.4% for the year ended September 2000).  Details of the audit failures are also given.


53.
 The industry has calculated (1998)
 the annual cost to the beef sector (covering loss of value plus disposal costs) of the SRM controls to be £14.68 million.  Equivalent costs to the sheep sector were £3.27 million.  In addition the Government spends approximately £23 million each year to enforce the controls.

54.
We make no proposals for immediate changes in the SRM controls.  For cattle, any future changes will depend on: 


(i)
whether or not there has been any relaxation of the OTM rule; and 


(ii)
achievement of low BSE status for the UK (ie incidence lower than that described in paragraph 20 above) under international rules, leading to a more restricted range
 of SRM controls being justified.

For sheep, future changes will be affected by: 


(iii)
evidence of BSE in the national sheep flock, in which case the current controls would be inadequate and additional measures would have to be considered; and 


(iv)
TSE resistance being successfully bred into sheep under the national programme, which could enable selectively applied controls to be introduced.

For both cattle and sheep, further changes could be made in the event of:


(v)
the development and introduction on a commercial scale of diagnostic tests of proven reliability to indicate absence of TSE infection in animals or carcases where no clinical symptoms have appeared (see paragraphs 45 and 90).  This could enable SRM controls to be targeted more closely.

The feed ban 

55.
The aim of the feed ban is to keep potentially infectious material out of feed for farmed livestock and so remove exposure to BSE.   It is therefore the key control in eliminating BSE from cattle.  Initially it took the form of a ban on the feeding of ruminant protein to ruminants.  However, some cattle born after its introduction in 1988 continued to be affected by BSE.  It was thought this was, at least in part, due to cross-contamination of ruminant feed by material from other livestock feeds which were not subject to the same controls.  Eventually, in 1996, the ban was extended to prohibit the feeding of meat-and-bone meal (MBM) from any mammals to all farmed livestock, in order to avoid any possibility of its getting into feed for ruminants.  At a late stage in this review the EU Agriculture Council approved a EU wide ban, from 1 January 2001 and initially lasting for 6 months, on feeding processed animal proteins to farm animals.  The only exceptions were the feeding of fishmeal to non-ruminants and the feeding to all animals of non-ruminant gelatin, when used to coat vitamins, and dicalcium phosphate obtained under conditions to be agreed.

56.
Since 1 August 1996 it has been an offence to possess mammalian MBM on premises where livestock feed is used, produced, prepared or stored.  A Feed Recall Scheme was conducted to ensure that residual stocks were removed from farms before the ban on possession came into effect.  A feed sampling programme has been in place since February 1996 under which around 20,000 samples are taken each year from about 3,000 different premises. Samples of concentrate feed are routinely checked for the presence of ruminant or pig protein using immunological assays.  The results of the sampling programme, which are published each month, indicate a high level of compliance with the feed controls.  Since sampling began in February 1996, 67,063 samples have been tested, of which 99.74% tested negative for mammalian protein.  Those which tested positive or inconclusive have been followed up.  The results showed legitimate presence of mammalian protein (ie not MBM) in non-ruminant feed or MBM in non-ruminant feed.  All potentially exposed (from cross-contamination) cattle were destroyed.  Methods based on DNA technology are being researched with the aim of producing assays with better sensitivity and specificity.

57.
The relationship between the decline in the BSE epidemic and the age profile of affected animals indicates that the feed ban has been largely effective.  The surveillance currently costs over £2 million per annum and the extension of the ban to non-ruminant livestock has had economic effects on the pig and poultry sectors.  It has been estimated by the industry (in 1998)
 that the absence of a market for meat-and-bone meal creates an annual cost to the beef sector of £43 million, with £25 million to the sheep sector and £32 million to the pig sector.  However, this is a market effect and cannot be attributed as a direct cost of regulation.  It was also calculated that the annual cost to pig and poultry producers of using alternative, more costly feed supplements is some £14 million.  This is attributable directly to the regulation.

58.
We have not heard any convincing arguments for relaxation for the foreseeable future in the ban on feeding ruminant protein to ruminants.  In addition, we agree with SEAC’s view
,that recycling of animal material within any species used for human or animal food is undesirable.  Such recycling could theoretically amplify a new TSE in the species.  It would then probably be some time before this were detected, by which time a substantial pool of infectivity could have been established, and a further BSE-like epidemic created.  The report of the BSE Inquiry also noted that recycling animal protein carries a greater risk of spreading infection with a TSE when it is carried out within the same species.  We recommend that consideration should be given to a complete ban on intra-species recycling.  

59.
On the assumption that pigs do not carry TSEs, the pig industry has requested that pig MBM should be allowed to be fed to poultry.  However, given the complexity of the chain of animal feed manufacture and previous problems of cross‑contamination, we are not confident that, given the risks involved, adequate policing to maintain separation of feed streams for pigs and cattle could be assured or enforced.  We accept SEAC’s view
 that if infectivity were to be present in pig MBM fed to chickens it would not be inactivated in the chicken intestine.  If infected chicken tissues were then incorporated into pig feed it would amount to intra-species recycling. 

60.
The ban on mammalian MBM does not include use of blood, gelatin or tallow.  This is based on advice from both the EU Scientific Veterinary Committee (now the SSC) and SEAC.  In practice, although the feeding of mammalian blood products is permitted, little, if any, is thought to be used in livestock feed in the UK.  Any bovine blood used in feed would come from animals under 30 months old.  Blood from animals slaughtered under the OTMS is rendered for disposal with other OTMS material.  Blood from BSE suspect cases is not collected for use as such animals are not bled before incineration.

61.
In light of recent research findings relating to the transmission of experimental BSE between sheep through blood transfusion, SEAC has reviewed the use of dried animal blood in animal feed.  The Committee concluded that there was no evidence to suggest the presence of BSE activity in cattle blood.  Given the conditions of use in feed described in paragraph 60 above, they concluded
 that any risks were extremely small and there was no need to change previous advice on blood in feed.

62.
In 1997 SEAC reviewed the safety of tallow and of gelatin, including when used in animal feed.  It noted
 the restrictions in the UK on the sources of raw materials for tallow produced from cattle for animal feed.  These must be obtained from animals under 30 months of age, which are not showing signs of BSE and which have been passed fit for human consumption and from which the SRM and vertebral column have been removed.  It also noted that bovine raw materials for gelatin production were all imported.  In view of these measures, the processing which was involved and in anticipation of Community wide SRM measures, SEAC made no recommendations for further controls.  In fact, most gelatin used is of pig or fish origin.

63.
Although SEAC has not recommended banning the use of blood, gelatin or tallow in animal feed, we have noted the uncertainties and concern surrounding the issue.  Our recommendation at paragraph 58 above, about a ban on intra-species recycling, should include intra-species recycling of blood, gelatin and tallow.  If this causes serious practical difficulties for particular products, these should be examined on a case by case basis against any possible health risks.  We look to SEAC and the Advisory Committee on Animal Feedingstuffs to keep these issues under review.

64.
Blood from animals which have passed the ante-mortem check at the abattoir (ie animals permitted to go for human consumption) is permitted to be spread on land.  Such spreading is subject to certain waste management controls.  SEAC is shortly to consider the safety issues involved in this method of disposal.  We plan to revisit this issue once SEAC’s advice is available, to assess any food safety implications.

65.
One effect of the feed ban has been the loss of value of the products of rendering (i.e. mammalian MBM and tallow).  Formerly the principal outlets for MBM were livestock feed and agricultural fertilisers, both of which are now closed although limited quantities of MBM may still be used in petfood and certain horticultural fertilisers.  All tallow from the OTMS must be incinerated.  “Clean” tallow of non- bovine origin, imported bovine tallow and bovine tallow produced in registered premises may still be used for non-food purposes (i.e. feed, cosmetics, pharmaceuticals, medical devices and technical uses).  Other bovine tallow may be used for technical purposes only, though some may first be turned into derivatives by subjecting it to temperatures of 200°C at 40 bar pressure rendering them inert.  However, tallow prepared from SRM must be landfilled unless it is burnt (usually as fuel).  There is no public or animal health reason for the prohibition on the use of tallow derivatives prepared from SRM tallow.  We consider that provision for their use should be reconsidered so that some value could be restored to the industry.  We understand though that agreement in Brussels would be required before such a move could be made.

66.
Having considered all these issues we see no likelihood or scope for relaxing the ban on feeding ruminant protein to ruminants.  Experiments with heat and chemical treatments have shown how difficult it is to completely inactivate TSE agents.  Even the “pressure cooking” rendering process can only reduce infectivity and not eliminate it.  In addition to the changes just agreed for the EU (see paragraph 55), other changes might therefore be considered in future only when: 


(i)
practical and sensitive diagnostic tests are available to distinguish ruminant from other mammalian material in animal feed; 


(ii)
it can be concluded that pigs and chickens fed with BSE and scrapie material do not carry infectivity in their tissues; 


(iii)
it can be demonstrated that stringent and enforceable feed segregation procedures are in place and can be maintained.  Relevant experience in other EU Member States should be examined first; and


(iv)
the UK achieves low BSE status.  

These conditions should be monitored by the Food Standards Agency.  Even if such changes can be made, it is unlikely that consumers would wish to buy meat from animals fed in this way.  In the meantime, we recommend that non-feed use of inert tallow derivatives from SRM tallow should be considered (see paragraph 65) but that intra‑species recycling of blood, gelatin and tallow should not be permitted, subject to consideration on a case by case basis of products where this would cause serious practical difficulties (see paragraph 63).

Private Kills

67.
It has hitherto been widely considered that farmers have the right to slaughter their own animals on farm for their own consumption.  In such circumstances neither the general meat hygiene legislation nor the OTM and SRM rules apply.  This is because the Food Safety Act 1990 powers under which the rules were made can be used to make regulations for the purpose only of securing the safety of food intended for sale for human consumption.  Therefore, although such meat may be supplied to the farmer’s immediate family (i.e. those living within his or her household) it may not be sold for human consumption.  Under the Food Safety Act “sale” has an extended meaning which includes “the supply of food, otherwise than on sale, in the course of a business”.  In this context “business” has a very wide definition, which makes it clear that it does not have to be carried on for profit.  Organisations such as the WI, the WRVS and farmers running a bed and breakfast enterprise would therefore be held to be running a business. 

68.
In addition, some animals have been slaughtered in unlicensed slaughterhouses (i.e. those not licensed under the Fresh Meat Regulations
 and therefore not subject to supervision and meat inspection by the Meat Hygiene Service) for farmers who then had the meat returned to them for their own personal consumption.  Legal advice has in the past been that the supply of such meat back to farmers in these circumstances does not constitute a “sale” and that the general hygiene requirements of the Fresh Meat Regulations did not therefore apply.  However, since March 1999 legal advice, with which FSA legal advisers agree, is that supply in such circumstances would constitute a “sale” and would thus be illegal under the Fresh Meat Regulations.  Either way, it is widely accepted that any subsequent “sale” of such meat by the farmer would be illegal under the Fresh Meat Regulations. In relation to the OTM and SRM rules, it is considered that these do apply in any circumstances which fall within the extended definition of “sale”.  This would include slaughter in an unlicensed abattoir or any other place, for example by an itinerant slaughterman, where the supply of the meat back to the owner of the animal can be considered to be “supply in the course of a business”.

69.
This issue needs to be addressed since it is possible that meat which has not been produced in a licensed slaughterhouse under official supervision could be diverted to consumers other than the farmer’s immediate family or household.  Such supply would be unlawful under the Fresh Meat Regulations, and has been for many years.  We will be discussing with Local Authorities ways in which the enforcement of the various food safety controls could be tightened for private kill meat, particularly the supply of meat from unlicensed slaughterhouses back to farmers.  In the meantime we advise consumers not to buy or accept meat from anything other than a reputable source so that they can be sure that it complies with the OTM and SRM rules as well as the more general meat hygiene requirements.  Whilst local authorities have for some time had responsibility for enforcing the OTM and SRM rules outside licensed premises throughout GB, this is not the case with the Fresh Meat Regulations.  However, as a result of the introduction of the Enhanced Enforcement Powers Regulations
 earlier this year, local authorities in England and Scotland now have responsibility for enforcing the Fresh Meat Regulations outside licensed premises (which remain the responsibility of the Meat Hygiene Service).  Local authorities in Wales will acquire such responsibility shortly. The FSA will issue detailed guidance shortly to local authorities (and other stakeholders) about the extent to which the current general hygiene, OTM and SRM legislation applies to private kills and private kill meat  produced other than in licensed premises.

Milk

70.
Milk for human consumption is allowed to be produced from cows (other than BSE suspects) regardless of age.  Studies conducted so far have not revealed evidence of infection in milk.  These have included infectivity studies in which mice were challenged by injection and feeding studies in which mice drank large volumes of milk collected from BSE cases
.  Also, in one survey no cases of BSE were recorded in offspring that were suckled by BSE‑affected dams for at least one month
.  A new study is about to start in which evidence of prion protein will be sought by fractionation and immunoassay methods in milk collected throughout the lactation of cattle experimentally challenged with high and low doses of BSE.

Mechanically recovered meat

71.
Mechanically recovered meat (MRM) is a product obtained by recovering residually adhering raw meat from bones under high pressure after other boning processes have been completed.  It has been made from beef, pig, sheep or chicken bones.  It is known to have been used in the preparation of products such as the cheaper burgers, sausages, pies and mince.  MRM may not be added to minced meat but may be added to meat preparations such as burgers and sausages being produced for the domestic market.

72.
MRM made from bovine vertebral column was banned in 1995 and in 1998 the ban was extended to MRM from the vertebral column of any ruminant animal.  This extended ban is now included in the EU-wide SRM rules.   Since December 1995 producers of ruminant MRM have been legally required to register with MAFF (before 1 April 2000) and the FSA (since 1 April 2000).  The Meat Hygiene Service enforces their compliance with the rules relating to use of head bones (which are classified as SRM) and vertebral column.  In addition the restrictions on the use of beef bones introduced in late 1997, although now lifted for retail sales of fresh meat, still apply to the use of bones in manufacturing food products (including MRM).  This means that MRM may now be produced only from pig and chicken bones and sheep or lamb bones other than the vertebral column and the skull of older sheep.  We understand that, in practice, the majority of MRM used is derived from chicken with a small amount from pigs.   Very little, if any, is now made from sheep bones.

73.
The inclusion of MRM in meat products raises issues of consumer choice as well as safety.  The presence of MRM (and the species of animal from which it is derived) must be listed on the label of relevant processed meat products.  This requirement is enforced by local authorities, which can be done relatively easily by inspection of the plant producing the product.  However, this is not possible for imported products and there is no analytical method available to test such products for the presence of MRM.  A test is, however, being developed to identify the presence of neural tissues in meat products.  This would also detect such tissues in MRM.  We welcome this and recommend that further research should be undertaken to develop a method of analysis to detect the presence of MRM in meat products, so that the labelling requirement can be enforced.

74.
Since vCJD in humans may have been caused by consumption of BSE‑infected cheaper beef products containing MRM, we see no scope for any relaxation at present in the rules relating to MRM from the vertebral column of ruminant animals.

IMPORTS
75.
The FSA should ensure that UK consumers are properly protected from the risk of exposure to BSE when consuming imported meat and meat products as well as when consuming domestically produced meat.  It is clear though, (for example as set out in the July 2000 opinion of the EU Scientific Steering Committee (see paragraph 20 above)), that the same risk does not occur in all countries from which we import meat.  We therefore cannot expect the same controls to apply across the board.  What matters in this, as in other areas, is that imports should not carry a significantly greater risk than domestic produce.  The general rules which relate to meat imports are described at Annex I.

76.
No other country has an OTM rule
.  However, the UK rule applies to imported beef (except for beef from the countries listed at footnote 26).  It is, of course, very difficult to police the rule: the only effective check is for the UK importer to ensure that the imported beef complies with it. There have been no substantiated cases of the illegal sale of imported OTM beef.  For reasons of due diligence, retailers and manufacturers of beef and beef products should continue to insist on appropriate import documentation to show that they are selling goods that comply with the rule.  During the course of this Review, Local Authorities were instructed by the FSA to step up enforcement in this area.  Initial results show an encouraging level of compliance.  There is a clear need to keep under review the measures to detect illegal sales, and keep up to date the list of countries considered to be BSE free.  The work on BSE status of relevant countries by international organisations such as the OIE and SSC should be used to assist here.

77.
Imported processed meat products are likely to pose a greater risk than fresh beef as the OTM rule does not apply to these.  The FSA is considering the practicality of extending the rule to imported processed products.  This points to the need for strengthened country of origin labelling (see paragraph 80 below).  The new EU-wide SRM rules and restrictions on older cattle entering the food chain will reduce the risk to UK consumers from imported meat products.

78.
There is concern among consumers and the industry that imported beef and other meat is likely to come from animals fed on material which is subject to less strict controls than is the case here.  In the rest of the EU, although there has been a prohibition on the feeding of ruminant material to ruminants, there has been no bar to feeding it to non-ruminants.  The problems of cross‑contamination formerly found in the UK are therefore likely to have been occurring elsewhere, possibly with similar results.  Towards the end of the period of this review a temporary EU-wide ban on the feeding of MBM to all farm animals was agreed (see paragraph 55).  We welcome this.

79.
New EU-wide SRM controls were adopted in June 2000
 which apply (from October 2000) standard rules across the Community for sheep and goats.  For cattle, the UK and Portugal (the two countries currently classified as high risk countries) must apply controls to a slightly longer list of tissues than other Member States.  However, this is the first time all Member States will have had to implement community-wide legislation in this area.  Imports from Third Countries will also have to comply with the rules from April 2001.  We welcome this, since it increases protection of UK consumers, and undertake to monitor reports from the EU Commission about implementation of the new rules across member states.  The Commission is now making an emergency round of inspections to check on implementation in member states.

80.  The FSA is already pressing for changes at European and international levels to ensure that consumers are given accurate information about the origin of the food they buy.  This is especially relevant to meat products where independent research
 has shown that over three quarters of UK consumers think it is important to have country of origin labelling on meat.  Under the EU-wide beef labelling system, which applies to fresh and frozen beef (including minced beef), it has been compulsory since 1 September 2000 to label beef to show the country or countries in which the animal was slaughtered and cut.  From 1 January 2002 this requirement will be extended to include also the country or countries which the animal was born and raised.  We welcome this.  These rules do not apply to meat products.  However, it is already an EU-wide requirement that the species of different meats in a product should be separately labelled (eg a small amount of beef in a predominantly pork product).

COSTS
81.
Some have argued that any expenditure in this area is justified to save a life, especially from death from vCJD, a highly distressing and invariably fatal disease affecting primarily young people.  However, resources are never infinite and even when available, employing them in one area (such as BSE prevention) will reduce the resources available for other desirable activities, such as the National Health Service.  The availability of trained manpower to implement and enforce controls is always constrained – if only in the short term by the time it takes to recruit and train an expanded work force.

82.
A variety of ways to address this relationship exist, but they are all difficult to apply in an area where the uncertainty about the possible detriment (ie the number of cases of vCJD that will be caused by past exposures and/or the number of cases being prevented by present control measures) are subject to such great uncertainty.  Studies of the public’s ‘Willingness to Pay’ (WTP) to avert a death in other areas suggest that people are prepared to put an implicit value on the resources that should be committed to protecting people from a given disease or from death.  The value tends to vary such that WTP is higher for:-

· exposures to the public than for those to workers; 

· children than for the general population;

· unpleasant and emotive diseases due to ‘invisible’ and ‘nasty’ agents; 

· events that affect large numbers of people at the same time;

· agents that cause disease in the future.

83.
In many of these studies there is considerably more quantifiable information on the magnitude of the risk and the size of the possible detriment than is the case here.  Some such studies have reported WTP between £1-3 million
,
 per life saved.  The British Railways Board’s evaluation of safety in the context of fitting Automatic Train Protection (ATP) was costed at £14 million per fatality averted in 1994, and at that time not considered to be justified in the context of their policy of costing a life saved at £2 million, nor when they increased the cost of a life saved to £3-4 million to take account of the fact that train crashes produce multiple deaths, and these are less acceptable than a series of single ones (as more often occurs in road accidents).  Following the Paddington rail crash, it could be considered that the cost of the installation of ATP lies on the borderline of acceptability by society as a whole at present, given the ongoing debate as to whether fitting this system is now justified to prevent train fatalities in the future
.  Another way of approaching the problem is by looking at the predicted cost of regulations already in place limiting worker exposure to various chemicals.  This also suggests that a figure between £1-10 million per life saved or detriment averted is common
,
,
 for regulations that become law. 

84.
The estimated total annual direct costs of the BSE controls are of the order of £550 million.  The breakdown is given in Table 3 and relates to the costs given in paragraphs 39, 53 and 57 above. When considering costs, there are, in addition to this, indirect costs both to industry (associated with market response issues) and to Government.  Some of the latter will include a proportion of the cost of the cattle tracing system (it is not in place to deal solely with BSE) as well as the cost of TSE research undertaken by Government-funded bodies, which is described in more detail in paragraph 11 above.  Some of the research costs may involve a redirection of research funding from other areas rather than additional expenditure.  This redirection is an opportunity cost since the areas from which funds are moved may lose some benefits.

Table 3:

Costs Per Year - £million


Over 30 Month Rule
Feed Ban
SRM
Total

Industry 
 95
14
18
127

Government
400
  2
23
425

Grand Total 
495
16
41
552

85.
It is unlikely that there will be a consensus on what is a reasonable value to put on preventing one case of vCJD.  It would, however, be reasonable to assume that the value would lie at the upper end of the range of values that have been found acceptable in other contexts.  For example, therefore, if society felt it was reasonable to spend £10 million to prevent one case of vCJD, the expenditure of £552 million per year would then be justified by preventing a risk of otherwise causing around 55 vCJD deaths per year.  This discussion is not to suggest any sort of ceiling on what society is likely to be prepared to pay, but is intended to illustrate the context in which such decisions will be made.  We do not propose to make any recommendation in this area, since, as the BSE Inquiry report and many of those we consulted pointed out, it is ultimately for Ministers to decide on the scale of funding in any area.

86.
At present between 10 and 20 cases of vCJD are diagnosed per year.  Given the long incubation period, most of these cases are likely to be due to exposures before controls began to be put in place in the late 1980s.  We do not know how many cases of vCJD will be caused by the exposures of the public so far.  Neither do we know how many cases will be averted by the present controls.  It is very likely, though, that without the introduction of the controls, the BSE epidemic would have continued to increase and more people would have been exposed to the infectious agent.  This, in turn, would have led to more deaths and greater costs to the NHS.  Because of the significant decline in the UK BSE epidemic, we can say that even without the present controls, exposures to the BSE agent from the food chain now are probably considerably lower than exposures were when most of the present cases are likely to have been infected.

87.
Finally, there are significant, as yet unquantified, social costs of BSE, including the suffering of vCJD victims and their families and NHS costs for the care and treatment of vCJD sufferers.  The cost of treating patients with vCJD has been estimated by DH as an average of £45,000 per patient from diagnosis.

88.
Direct and indirect benefits are also derived from the existence of the controls, though these are, of course, much more difficult to quantify.  The main benefit of all the controls is the protection of the public from exposure through food to the BSE agent.  In addition, the existence of the controls may properly reassure consumers, resulting in greater demand for domestically-produced meat and meat products than would otherwise have been the case.

89.
It is important to emphasise the considerable uncertainties in any of the estimates of the risks posed by exposures of the public to the BSE agent at present and the uncertainties in the estimates of the costs of the controls in place.  However, in light of the discussion above, current expenditure does not seem unreasonable.

RESEARCH 

90.
Earlier in this report (paragraphs 25 and 54(v)) we have emphasised the importance of diagnostic tests.  These tests can play a key role both in reducing uncertainty and in risk management.  The principal possibilities include the following:


(i)
mass screening of material from slaughtered sheep for TSEs.  This will provide a better data base for assessing the prevalence of TSEs in sheep and changes in incidence through time;


(ii)
mass screening of material from slaughtered sheep with a test to distinguish BSE from scrapie.  This will reduce uncertainty in whether or not BSE occurs in sheep;


(iii)
real time tests for TSEs of proven efficacy at clinical and sub-clinical levels in sheep and cattle could form the basis of future risk management.  For example all TSE positive animals could then be eliminated from the food chain.  This use of diagnostic tests is now being implemented throughout the EU (see paragraph 45). 

It is acknowledged that this research will take time.  Research underway on diagnostic testing for vCJD will also have benefits

91.
The field of diagnostics is rapidly developing and available tools should be brought into use as soon as possible even where their sensitivity and specificity is still being improved.  However, when the tests are being developed specificity and sensitivity must be considered in relation to target species.  

92.
Other research issues that have emerged from our review are:


(i)
testing of cattle and sheep for carrier status (paragraph 30);


(ii)
further work on infectivity of pigs and chickens (paragraph 31);


(iii)
screening of deer (paragraph 32);


(iv)
developing a method of analysis to detect the presence of MRM in meat products (paragraph 73);


(v)
work on prophylactics for CJD recommended by SEAC which, we recommend, should be extended to animals; and 


(vi)
the expansion of current tissue infectivity studies (Annex H) to assess whether the most sensitive tests for material going into the food chain have been carried out and whether the sample sizes are large enough for the tests that have been done.  In general this will involve intra-species challenge.

Recognising that many of these proposals relate to ongoing Government research, we recommend that all these research areas should be prioritised by the TSE R&D Funders Co-ordination Group
.

EU ISSUES

93.
The OTM rule, SRM controls and the feed recall scheme were covered by the so‑called Florence Agreement of June 1996 which set the framework for the eventual lifting of the ban on export of British beef.  The OTM rule and the feed ban are accepted as "equivalent measures" to those taken elsewhere (such as whole herd slaughter when BSE cases are confirmed).  Any changes will therefore have to be agreed by other EU Member States before they can be implemented.  We have kept the EU Commission in touch with the progress of our review and recommend that our conclusions are similarly drawn to the attention of the Commission and the relevant authorities in other Member States.

94.
As mentioned in paragraphs 45, 47, 66 and 76 above, during the course of this review there have been new developments in the EU and new and amended controls are to be introduced from 1 January 2000 which to a greater or lessor extent mirror those which are the subject of this report.  We welcome this.

95.
Monitoring the trend for vCJD is important, not only in the UK but elsewhere.  To that end we welcome the EU-funded collaborative studies that are underway between scientists from the CJD Surveillance Unit and their counterparts elsewhere.  We note that this work should help ensure that any onset of vCJD cases in other member states is detected and reported as soon as possible.

RECOMMENDATIONS
96.
For the main controls covered by our review we make the following recommendations.

OTM rule

97.
(i)
The Meat Hygiene Service should collate centrally details of cattle rejected at abattoirs under the OTM rule (paragraph 42);


(ii)
thirty months should remain the age at which controls are most appropriate (paragraph 44);  


(iii)
January 2002 is the earliest date on which a decision could be taken to announce the year of birth of animals that need not be subject to the rule (paragraph 46); and


(iv)
the practicality and sensitivity of tests of animals at slaughter should be considered by SEAC (paragraph 45).

Specified Risk Material
98.
Further research should be undertaken (i) to assess the validity of the assertion that the process employed in the production of sausage casings ensures that lymphoid tissue and, with it, any risk of infectivity is removed and (ii) to indicate any risks involved in this use of sheep intestines.  The species of animal from which natural casings are derived should be labelled (paragraph 50).

99.
The SRM controls should remain in place (paragraph 54).

Feed ban

100.
 (i)
Consideration should be given to a complete ban on intra-species recycling, to include recycling of blood, gelatin and tallow (paragraphs 58, 63 and 66).  If this causes serious practical difficulties for particular products, they should be examined on a case by case basis (paragraph 63); 


 (ii)
Consideration should be given to allowing non-feed use of inert tallow derivatives prepared from SRM tallow (paragraphs 65 and 66).

Mechanically recovered meat
101.
There is no scope for relaxation of the prohibition on use of ruminant vertebral column in the production of MRM (paragraph 74).

Research

102. Further research should be undertaken in respect of diagnostic tests (paragraph 90) and the areas listed in paragraphs 92 and 98.

Other Matters

103.
The issue of private kills should be addressed to ensure that illegally slaughtered meat is not diverted to the food chain (paragraph 69).

104.
Relevant discrepancies in cattle passports should be reduced to as close to zero as possible (paragraph 38).

105.
We advocate strongly (subject to the caveats in paragraph 27) the speedy introduction of a selective breeding programme for sheep (paragraph 51) and consideration of risk management options and contingency planning against the possibility of BSE in sheep (paragraph 27).
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ANNEX E

SUMMARY OF VIEWS OF CONSULTEES 

I.
INTRODUCTION

1. The FSA has taken account of the points made to the FSA Review Team and its advisers by Stakeholders and members of the public at the various meetings.  It has also considered written evidence and e-mails to the web site.  This Annex is intended to summarise the points made and point the reader to the part of the text of the report that deals with the relevant area in the Report. 

2. The Annex is intended to reflect the points made to the Review Team as a matter of record.  Inclusion of a point in the Annex does not imply that it was endorsed in any way by the Review Team.  Similarly any points omitted reflect the need to be brief rather than any judgement of validity.  Copies of all correspondence, e-mail comments and copies of the minutes of the various meetings can be found on the review website (www.bsereview.org.uk) and should be consulted if further details of any of the points raised are required.  The Report itself is the formal response to comments made in these contributions, so no responses to the issues raised are given in this Annex.

3. As our work has progressed, action has been taken on some of the points raised by Europe or the UK.  We have not omitted or altered comments in this Annex to take account of this.

II.
PROCESS AND STRUCTURAL ISSUES

A
Membership, expertise and possible conflicts of interest of various people and bodies involved in the Review

1. There were comments about possible conflicts of interest of members of SEAC, (the source of scientific advice to the FSA) and of EU advisory committees, given that some of the members of these committees were likely to have large grants from UK and EU sources to investigate the problems associated with TSEs.  A similar concern was expressed with respect to the composition of the Stakeholder Group, which some felt contained too many people who had been directly involved in the management of the BSE problem in earlier years.  It was also suggested that there should be an international representative among the Stakeholders Group; a member from those exposed to the agent during work; an animal welfare and health representative; and also a representative of those suffering from vCJD.

2. The FSA team was invited to visit a farm to see for itself the extensive nature of present controls and the forms that needed to be filled in to conform with them and how time consuming this was to do properly.  It was suggested that stakeholders ought to be asked (as were those giving evidence to the BSE Inquiry) if they have changed their eating habits or those of their families and children.

B
Relation to the BSE Inquiry Report

1. The BSE Inquiry had said ring fencing medicines could reduce accountability.  It was suggested that at least the report should acknowledge that these issues have been poorly addressed.

2. Some people felt that the FSA should take more time after the Inquiry Report was published to absorb its findings before publishing its own review of the enforcement procedures.  Others commented that the discussions in the open meetings were sometimes duplicating those that had already taken place in the Inquiry.

C
Publicity of Meetings and Openness Issues

1. Whilst the open meetings were welcomed, some felt that they had not been sufficiently widely advertised. There were positive comments when changes suggested in open meetings or via the web site were made to the text of the Report.  Others commented that responses via the web site to queries on the web site would have improved feedback.

III.
RISK AND UNCERTAINTY (paragraphs 5-6)

1. Introducing a discussion of the areas of uncertainty so early in the Report was widely welcomed.

IV.
RELATIONSHIP BETWEEN vCJD AND BSE (paragraphs 7‑11)

1. There was considerable discussion on the possible causes of BSE and how the prion agent had arisen.  Not everyone accepted that it was a transmissible agent.  Some suggested that BSE and CJD agents had been caused via a common mechanism related to anti-cholinesterase exposure (often suggesting organophosphorus pesticide (OPs) use as the agent of exposure).  It was then argued that reducing the use of OPs would reduce the size of the epidemic of vCJD.  Others argued that the link between BSE and vCJD had not been rigorously demonstrated.  It was pointed out that double-blind diagnosis of pathological specimens of classical and variant CJD should have been carried out before claiming to have identified a new disease.

V.
PRESENT AND LIKELY FUTURE SIZE OF THE vCJD EPIDEMIC (paragraphs 12-17)

A Incubation Period and Susceptibility to the Agent

1. There was discussion of the evidence available on the possible incubation period of vCJD. Several comments have drawn attention to the great uncertainty that surrounds any estimate of the ultimate size of the vCJD epidemic, and the fact that Ghani et al makes generally conservative assumptions.  We were referred to the work of Professor Thomas at City University, whose estimates of the size of the epidemic were much lower than those of Ghani et al.  We received a series of his publications and his evidence to the BSE Inquiry.

2. The possibility that information on variations in the incubation period of growth hormone-induced CJD might provide some useful information was raised, as was the relevance of the fact that in those exposed to Kuru, the genetic type affected duration of the incubation period, but not susceptibility per se. (PNAS 95 (22) October 27 1998.)  Others pointed out that older people might be also be susceptible and others that the cluster at Queniborough, might produce other relevant facts to help to improve the knowledge base here.

B.
Morbidity versus Mortality Data

1. The possibility of considering morbidity data rather that mortality data for vCJD cases was proposed.  Our attention was drawn to the Table giving date of onset of symptoms in the Phillips Inquiry Report.  Others pointed out that the date of onset was very difficult to determine, as many relatives said that with the benefit of hindsight they could see the onset had been months before they were recognised as ill in many cases.

C.
Concern for those not so far exposed to the agent

1. The possibility was raised that special safeguards were needed for those who had not been exposed to the agent (i.e. children and foreign visitors) as opposed to the rest of the UK population who had already been exposed.

D.
The Case Control Study for causes of vCJD

1. The importance of the case-control study of the eating habits of the victims asking questions that relate to lifestyle and dietary issues apart from meat-eating habits was mentioned.  It was suggested that the study ought to include consideration of recipients of medical devices sourced from cattle and tissue inoculations from cattle sources.

E.
vCJD cases in Europe

1. Attention was drawn to the fact that before the export ban much of our beef was eaten by the French and Germans, yet they do not claim to have a significant number of vCJD cases.  It was reported that up to 1996 France was importing 350 000 elderly cattle over year, just the type of cattle in which 95% of the BSE cases develop.  The question why then they only have two vCJD cases was posed.  Reports suggest France has 100 BSE cases and three, possibly four, vCJD cases; a ratio of 30:1.  The UK has had 200,000 BSE cases and about 80 plus vCJD cases; a ratio of 3000:1.  The FSA was asked what the explanation for this is.  Under-reporting of vCJD in the UK?  Under-reporting of BSE in France?  Both?  Or is there an important difference here in scientific terms?  Others commented that under-reporting of BSE in France is very likely.

VI.
BSE: POSSIBLE ORIGINS OF THE DISEASE (paragraph 18)

A.
The use of bovine products, especially bones in the production of pharmaceuticals

1. It was suggested that although the FSA review related only to food, nevertheless, in order to assess the risks of the different streams of exposure to the public from beef and beef products, it was necessary to also take some account of exposures from the use of bovine materials in the production of pharmaceuticals.  Did any evidence associate oral vaccines given to humans/cattle exposed to UK bovine material to cattle in France?

2. Concerns were raised about the use of beef products in the manufacture of pharmaceuticals, (although the controls on the manufacture of pharmaceuticals are outside the remit of the FSA).  It was pointed out that, although guidelines for sourcing beef products from non-BSE infected countries have been in place in the UK for some time, they only recently became a legal requirement under EC law.  Banning Specified Bovine Offals and the use of beef on the bone is more relevant for pharmaceutical companies using bone broth to culture inocula than for the public eating beef.  Attention was drawn to the evidence given to the BSE Inquiry in relation to pharmaceuticals.  There is little post marketing surveillance of veterinary medicines for side effects and farmers find this frustrating.

3. It was suggested that the treatment of food animals with veterinary medicines and the risk they might also present to the food chain should be considered.  Attention was drawn to the alleged paradox that while there has been increasing legislation applied to the use of bovine materials in food, the controls on their use in pharmaceuticals in humans was only subject to a voluntary control until quite recently, and controls on their use in veterinary pharmaceuticals has yet to be enforced.

4. It was proposed that a study of animals receiving pituitary hormones and other high-risk inoculations as veterinary medicines should be carried out using farm records of animals born before and after the ban.

B.
Organophosphorus Pesticides and other anticholinesterase–type compounds

1. Similarity of Symptoms: We were informed that, in evidence given to the BSE Inquiry, Dr Andrews and Dr Marrs accepted that there were similarities between the pathology due to anticholinesterases and vCJD.  Dr Marrs in particular said that only lethal or near lethal doses of anticholinesterases cause structural damage although some of the symptoms of OP poisoning can mimic vCJD symptoms.

2. Species affected by TSEs: We were informed that cats, cattle and deer had developed spongiform encephalopathies but dogs and horses had not.  Cats had relatively poor detoxification systems for anticholinesterase drugs (they did not produce glucuronides).  This could be why cats got FSE while dogs did not get an Encephalopathy although both wear flea collars containing OPs.  There was some evidence that dogs fed infected beef might have developed neurological signs, but the data was not clear.

3. Exposures of Kuru cases to OP-like agents: We were told that Kuru occurs on New Guinea where there are many Cycad trees.  These contain one or more naturally occurring substances that appear to cause neuromuscular disease in cattle and trigger slow degeneration of neurones.

4. Origin of BSE: It was suggested that a possible origin of BSE was via the inclusion in animal feed of the carcasses of sheep, which had died following dipping in OPs.  The decline of the BSE epidemic could be linked to the decline in the use of OPs after 1981.  We were asked whether BSE had been reported in hunting hounds fed on fallen offal.

5. BSE is caused by feeding rumen bypass fat to dairy cows from 1982.

6. Following the Phillips Inquiry suggestion that BSE originated in the 1970s due to a possible gene mutation, we were provided with details of a chemical incident in Kent in December 1997.

VII.
BSE IN CATTLE (paragraphs 19-20)

1. We were asked, as we are now killing all cattle over 30 months, how do we know the UK epidemic is declining?  Also, why aren’t we trying to identify BSE-free herds?

A.
Regional Variations in the BSE Epidemic

1. It was suggested that geographical variations in the distribution the disease needed to be taken into account within the UK.  Levels in Northern Ireland were lower than on the mainland, for example - the possibility of limited changes in controls needed to be considered.  Scotland also had a lower incidence.  However others have commented that, because of the movement of animals in the UK, lifting restrictions locally is not logical.

VIII.
BSE IN SHEEP (paragraphs 21-30)

1. There was strong support for the MAFF plan for a selective breeding programme to develop scrapie-resistant sheep and support for necessary research in this area.  A caveat was raised that TSE-resistant sheep might be able to be infected with the agent, and that what is being selected for is long incubation period genotypes who will not become clinically ill but may not, in fact, be a better source of meat for human consumption as they may still contain the infective agent.  Concern was also raised that such in‑breeding might increase susceptibility to other diseases in the long term and so be detrimental to the UK flock.

2. We were told that MAFF had a current research programme investigating the possibility that sheep had been infected with BSE via feed, but the tests available to differentiate between the two prions were still being refined.

3. There were comments about the timing of any further measures, and the urgent need for a rapid accurate diagnostic test for BSE in sheep.

IX.
BSE IN OTHER ANIMALS USED FOR FOOD (paragraphs 31-32)

1. It was suggested that the report needed to consider the possibility that there were more species susceptible to the prion agent than those generally accepted as having been demonstrated as susceptible.  A number of possible animal hosts were mentioned.  The issue of carrier status was also raised.

X.
THE CONTROLS (paragraph 33)

1. No comments received.

XI.
THE OVER THIRTY MONTH RULE (paragraphs 34-46)

1. There was discussion of the possibility of sub-clinical infection in animals under 30 months, whose tissues might therefore contain prions.

2. The recent “born after the ban” case was discussed. One possibility was that it was a case due to maternal transmission.

A.
Efficacy of the Cattle Tracing Scheme (CTS)

1. Audit of the Scheme had revealed a 10% discrepancy rate.  Before this Scheme could form part of any relaxation of the controls it would be important to improve the efficacy of application, meanwhile the MHS practice of cross checking these documents with ear tags and teeth provided a safeguard and needed to continue.

2. However it was pointed out that passports were likely to be more reliable for those animals born since 1998.  It was also suggested that mistakes were more likely because the ear-tags were sometimes incorrectly assembled and that having two different versions of the passport at present gave room for confusion.

3. While no passport scheme could be expected to be 100% effective it was clear that an effective cattle tracing scheme would be a fundamental requirement for any changes to the OTM regime.

4. There was concern that as the minimum infective dose was not yet known and is possibly below the level at which we can test there may be more sub-clinically infected cattle as well as the three clinically identified cases in cattle (paragraph 36). 

5. There was a suggestion that, as a variation on the Beef Assurance Scheme, the 30 month limit for meat to go into the food chain should be modified to take account of the records of the herd in special cases.

B.
Issues relating to killing animals

1. There were concerns about the risk that stunning animals forced brain tissue into the blood stream.

C.
Recommendations

1. Possible criteria for modifying the OTM rule were raised.  The EU Scientific Steering Committee had said (in May 1999) that if active surveillance found UK controls to be 100% effective then there would be scope for changing the rule.  The MLC paper submitted to the Review suggested that cattle born after 28 September 1998 could be allowed to enter the food chain after April 2001.

2. Paragraph 46.  It was argued that the FSA needed to explain how they have reached these conclusions, who carried out the mathematics and whether they are aware that the EC was misled in the figures it put out last year, which seem very similar to those now quoted in the report.

3. Another comment was that the OTM rule should not be lifted as cattle born after Aug 1996 have now shown symptoms.

4. It was thought that the 30-month rule had been a valuable additional protection although it went further than SEAC recommended.  It would be logical to replace it with a date based scheme from 1 February 1999, with any animal born after 1 August 1996 being eligible for slaughter for human consumption.  A birth date scheme based on 28 September 1998 would seem to be supported by the epidemiological data.

5. Would it not be better (now we have the Swiss Test) to move to testing every carcass for BSE prior to slaughter?

D.
Comparisons with the rest of Europe

1. It was noted that no other country operates a 30 month rule, even though some (Republic of Ireland and Northern Ireland) have an incidence of BSE higher than parts of the UK.  The EU classification of 'low risk status’ is less than 100 cases per million cattle over 24 months of age.  It is arbitrary but should be accepted.  Concern was expressed by some at the reductions in UK controls the EU-wide regulations may require.

E.
Beef Assurance Scheme

1. There was a request for a review of the 42-month limit on the Beef Assurance scheme.  The writer says they had been assured it would be included in the review of the OTMS scheme and assays the low take up of the scheme for entry.  The writer adds a series of points about the 42-month Scheme.

XII.
SPECIFIED RISK MATERIAL (paragraphs 47-54)

1. The SRM controls have been perhaps the most important of the measures to protect human health since 1989.  Properly enforced they should protect consumption of infected tissue even if some infected animals go to the abattoir.  It would be preferable to change from a 30-month scheme to a progressive date based scheme and keep the SRM control in place, than the other way round.

A
MHS Role

1. There was a comment questioning the efficacy of the MHS and its ability to enforce the controls effectively.  It was pointed out that even 99.4% compliance (paragraph 52) would allow quite a lot of material to get through, given the numbers of carcases that are processed in abattoirs.  Some concern was raised about whether there were sufficient inspectors, but the representatives of abattoirs generally felt inspection was very intense during slaughtering.

B.
Removal of the Spinal Cord

1. Concern over the risk of contamination of muscle adjacent to the spinal cord during splitting of the vertebral column and removal of the cord led to a discussion of possible alternative mechanisms.   However, MAFF have studied a range of alternatives, and the industry felt no suggestion so far put forward looked practicable for use in the abattoirs, either for cattle or sheep.  The issue remains of concern, but no promising solution worthy of further investigation has so far been proposed.

2. The Industry wrote pointing out the impracticability of removing the spinal cord without opening the spinal column.  Apart from the difficulties at the abattoir already referred to at the Stakeholder meeting there are real difficulties for the small retailer who has already suffered considerably from the beef on the bone ban 

C.
The SRM List of Tissues

1. It was suggested that the materials included in the SRM list needed considering.  Bovine tonsil, thymus, spleen could be excluded from SRM on the basis of the infectivity studies, although pragmatically it remains simpler probably if the entire head is destroyed.

2. It was suggested that the SRM rule does not remove all parts of the body that could carry infection, merely those with the highest demonstrable level of infectivity.  In fact, muscles have been shown to carry TSE infection in a number of species. BSE infectivity in muscle has not been tested by cow-to-cow feeding (as far as author of this comment is aware), and we do eat rather a lot of muscle, which will also contain peripheral nerves.  Where will thymuses be exported?  Is it ethical to export it from a high-risk country?  There was considerable discussion of the legal position vis-à-vis the EU‑wide controls shortly to be introduced.  It was commented that it seems illogical to miss out the intestines and the ileum in sheep

3. Vagus nerve may be the route for prion invasion of the brainstem (Beekes et al, 1998, J. Gen Vir. 79, pp.601-607.  Phillips Inquiry Vol 2:2, pp 169-170).  It was suggested that vagal nerve should be tested for possible infectivity as soon as possible.

D.
Genetic Predisposition in Cattle and Sheep

1. It was stated that no evidence of genetic variability in susceptibility to BSE in cattle had been found so far in spite of quite a lot of work, neither had any evidence for a carrier state for BSE in cattle been demonstrated.  The situation in sheep is different with a clear genetic variability, and work was in hand to consider the feasibility of a national breeding programme for Scrapie-resistant sheep.  The review might suggest the development of a Scrapie-free national flock as one of its recommendations, however if it did so it would need to realise this could only be a long-term solution to present concerns.

E.
Sausage casings

1. Attention was drawn to the fact that sausage casings of some quality sausages were made form the intestines of sheep.  The intestines contain a lot of lymphoid tissue. Some concern about the safety of the final product was raised.  Furthermore, it was felt the consumer was unlikely to be aware that sausage casings of pork sausages would be of sheep origin and there was a labelling issue here (paragraph 50).

2. We were told that the UK exports sheep casings, so if they are a risk, the risk is being disseminated in Europe. An SSC opinion of 9 December 1997 (listing of SRMs) states that “the intestine should be considered as a primary route of infection...”.  The SSC considers it prudent to assume that sheep and goats, if infected with BSE, also have infected intestines.  SEAC have said that, if this recommendation was adopted by member states, they would advise that intestines be classified as SRM.  The possibility that the final decision was based on economic not risk reduction grounds was raised. 

F.
EU Discussion

1. There was discussion of the differences between the UK and EU controls and whether these reflected a difference in the risk assessment in EU and UK.  There was also considerable discussion of whether and how the UK could legally vary its own controls in comparison with EU controls.

XIII.
THE FEED BAN (paragraphs 55-66)

A.
MBM Controls

1. It was argued that the feed ban is the crucial control to eliminate BSE and should probably remain in place for the longest period.  There was concern that the EU controls on MBM were less stringent than in the UK.  Fish products should also be included in the controls.  There was concern at the continued permitted use of mammalian blood products in animal food, even though little was thought to be used in UK livestock feed.  There was concern that blood products were spread on land as fertiliser and that this land might be used to grow organic food, even if the situation was that only blood from under 30 month animals could be spread on land.

2. There was concern that blood products could be fed to cattle.  It is not permitted in the UK but is still permitted in the EU.  The possibility of taking this up in Europe was raised.  There was concern that tallow and gelatin could still be fed to animals.   Current evidence is that pigs and poultry do not carry TSEs and there is no evidence that poultry are susceptible.  Therefore the only risk from relaxing the feed ban in relation to these animals is cross-contamination.  In the opinion of the industry a secure system would be possible given the majority of the poultry industry is highly integrated.  Poultry meal is derived from the processing of chicken material that is not used for human consumption and is used almost entirely in the pet food industry.  MBM made from chicken waste is exported to Thailand and fed to chickens which are then exported to the UK.  There is not a level playing field.

3. It was noted that exports of pig material from the UK take place, which can then be processed into MBM and fed to pigs and poultry, which are exported back to the UK for human consumption.

4. The 1988 feed ban had been a ruminant feed ban while the 1996 ban extended to include banning the feeding of all mammalian products and also legislated against its sale, storage, use and possession.  Nevertheless, some feed could still have escaped and been fed to cattle after 1996, and this could explain the recent BSE case born after August 1996; an alternate explanation was maternal transmission.

5. We were informed that the difficulty of maintaining and monitoring complete separation of the different streams of feed on the farm meant that realistically it was necessary to ensure any controls were in place upstream in the production plants.

6. Because the BSE incubation period was so long and in the absence of any validated test to pick up early infection (before the onset of symptoms) any failure of the feed ban would take many years to be detected.  This underlined the importance of having a very precautionary approach to any easing of the feed ban.

7. There was a strong feeling from the biologists in the meetings that the greatest possible caution should be exhibited in relaxing the feed ban and permitting animal products to be fed to animals again.  Apart from the BSE experience, experience with growth hormone showed how easy it was for pooled products to result in a rapid escalation of an epidemic.  We should learn lessons from these experiences and not allow history to repeat itself.

8. Our attention was drawn to the point that, although the draft report (paragraph 66) suggests that people will not want to buy meat from sources that have been fed ‘in a cannibalistic way’, in fact all meat in Europe and the developed world generally is produced in this way and no one much seems to mind.

9. Several people and groups stressed, some very vehemently, the need to ban all intra-species recycling, including in poultry, pigs and other animals not yet known to be susceptible to TSEs.

10. It was suggested that any removal or reduction of controls on feeding of MBM or SRM to any other animal that may be consumed by humans should be subject to a ‘safety case’ that demonstrates ‘no change in risk’ from the current position (which is not itself risk free).  There could be no case for increasing the risk to humans just to increase profit margins.

XIV.
GELATIN AND TALLOW (paragraphs 62-63)

1. The UKRA provided  information on the present regulations in force. Tallow was still permitted in calf-milk substitute and the lack of a ban here was inexplicable.  The question of whether there was an aerosol risk when the tyres etc were made from tallow was raised.

2. It had been reported in the Sunday Times (24 September 2000) that 22,000 tons of cow material – blood, gelatin tallow etc are fed to cows each year.  This, it was suggested, should end and is of great concern.

3. Concern was raised at possible banning of gelatin, which is an essential part of the binding agent for mineral blocks.

4. It was noted that gelatin is present in sweets consumed by children.  Gelatin is made from crushed bone.  It was suggested it should be removed from the food chain.  Gelatin is also in many medicine capsules.  There were discussions on the temperature required by the EU for pressure cooking when producing gelatin.  No derogation for UK renderers would be possible.  The regulations would be imposed in a few months time in England, Wales and Northern Ireland, and immediately in Scotland.

XV.
FERTILISERS

1. Meat and bone meal could have been used in both agricultural and horticultural (including garden) fertilisers.  Because of the prolonged life of the prion there might be cause for concern, particularly for vegetable and salad crops and for exposures of humans gardening and playing.

XVI.
PRIVATE KILLS (paragraphs 67-69)

1. There was some very strong feeling from some farmers that they had a right to be able to arrange private kills of their own stock for their own use.

XVII.
MILK (paragraph 70)

1. The possibility that milk could be a source of infection was raised, as was the importance of adopting a precautionary approach and informing the public of the uncertainties in this area.

2. It was suggested that animal rennet, which comes from the lining of cows’ stomachs, also needed to be assessed for risk. It is used in non-vegetarian cheese.

XVIII.
OTHER POINTS

1. We were asked whether there were studies on the level of the prion in faeces.

2. Although the figure of 10% had been used as an estimate of the level of maternal transmission based on the studies from the Oxford Group, it was suggested that the figure was likely to be somewhat lower.

3. Blood, semen and embryos should all be considered as risky.

XIX.
MRM (paragraphs 71-74)

1. The controls on MRM producers were enforced by the FSA.  All MRM producers were registered with the FSA and subject to spot checks.

2. The possibility that some marrow could enter the food chain via MRM was raised.  It was suggested it might be helpful to clarify:


a)  How much red meat MRM is actually made, and what types (i.e. if any is made, is it on the basis that a particular technique does not involve any bone being incorporated)?


b)  Is labelling a statutory legal requirement now?  When considering the test for nervous tissue at present being developed:


i)  A test for nerve tissue does not cope with the presence of bone marrow, which is a different problem and would need tests based on something like purines or DNA, or maybe iron or microscopy (not very practical).  Bone marrow testing for scrapie and BSE has given varied results but the recent sheep to sheep BSE blood transfusion experiment suggests that contained blood cells in marrow could be one source of infection.


ii)  The past measures were mainly aimed at avoiding nerve tissue if the ban on any use of bones in the UK really does apply to bovine MRM, the problem is presumably solved.

3. We were asked whether, given the importance of this potential route of exposure, MRM was really an acceptable product for use in food.

XX. IMPORTS (paragraphs 75-80)

1. Concerns about the enforcement of the removal of Specified Risk Material (SRM) and the possibility that meat and bones from over‑age animals was entering the country were raised.  In addition, concerns were raised about the importation of finished meat products from Europe that were not subject to the OTM rule.

2. There was concern at the laxer controls on MBM in Europe, which meant the meat entering the UK from Europe had a different feeding history.

3. The issue was raised of older cattle from the Irish Republic sent on the hoof to France where they were slaughtered and were the source of meat products for the UK.

4. A request that meat from abroad should be required to be labelled with country of origin was made.

5. There were comments that the incidence of BSE in France is almost certainly higher than in the UK, and that levels in the Irish Republic and Portugal were also rising.  If feed was the source of the epidemic, further increases in the numbers of cases across Europe were likely to occur.

6. It was suggested that the UK needed a level playing field. It was the FSA’s job to argue vigorously for the necessary controls in Europe.

XXI.
METHODOLOGY AND ENFORCEMENT

1. There was a comment that data that informed decision-making should only be that derived from controlled trials and from the use of statistically significant samples.  Many of the controls are so complex that no one can enforce them 100%.  Surely it would be better to simplify them and to be more stringent? (Series of examples of simplifications provided).

XXII.
COSTS (paragraphs 81-89)

1. There was discussion of possible ways of addressing the problem.  One could use ‘most plausible assessment of the evidence’ or precautionary assessment, when one would need to define what was meant by precautionary.  Decisions on what is acceptable were, however, for democratically elected politicians who were accountable as ministers and were political issues not scientific ones.  It was suggested that the most rigorous and democratic process would be for the report to lay out a range of possible scenarios and then let ministers choose.  You also need to calculate the consequences of error at the end stage.

2. The precautionary principle should be amplified in the section. It would probably never be known whether the costs were proportionate to the numbers of lives saved.  The report should also make clear the costs to the exchequer of the controls. Several groups and people felt that it was not for the FSA to consider the costs and balance them against the risks and benefits, rather that this was something only ministers could and should do.

3. We were informed that there were costs to the MBM industry in 1998 as a direct result of the ban on feeding MBM to all stock due to the transportation of the material to landfill sites.  These were not market force costs. Industry should compensate the NHS for the costs that it will have to bear in due course.  One needed to be clear about the reasons for the continuation the controls.

4. Something about opportunity costs should be added. Public expenditure on prevention could save lives in hospital for example if deployed there instead.  The use of WTP would be more appropriate where the risk factors are known and quantifiable, as in road accidents.  The analysis is made even more difficult because the exposures now are so much less than in the past before the controls were in place.

5. Some people did not feel comfortable with the 'pounds per life' basis of evaluating risk and costs.  Others, however, thought there was massive evidence of people’s willingness to pay.  Some suggested that the calculations should relate to the numbers likely to have been exposed, not the number of cases.

XXIII.  DIAGNOSTIC TESTS (paragraphs 90-91)

1. There were many comments on the need for reproducible appropriately specific and sensitive and rapid diagnostic tests for both clinical and pre-clinical disease and on the importance of putting serious money into developing these as quickly as possible.  There were also concerns that rushing into use an imperfect test could damage farmers of those animals it would be used on.  Details of specific tests at present being investigated were also mentioned.

XXIV.  RESEARCH (paragraphs 90-95)

1. It was suggested that there was a need for research to identify pre-clinical cases of vCJD.  The recent tonsil study was quite inadequate to contribute to predictions of the future size of the epidemic.  More research into diagnostic tests was needed, both to help deal with pre-clinical disease and to help decide the situation in sheep.  The results should be put into the public domain as soon as possible.

2. It was suggested that studies of the likely duration of the incubation period and how it might vary with different genetic and environmental parameters were needed and that the report should recommend a full review of the genetic data and consideration of the light this might throw on the epidemic and its course

3. It was stated that it was generally considered (by the CMO) that you need more rigorous evidence to relax controls than to put them in place.  We were asked whether this was true, and what the consequences of this were for regulation.  What was the situation with respect to clusters of vCJD cases, and was there any information that could be derived from this data on causation?  It was suggested that more detailed studies on the vCJD epidemic may be possible now the number of cases is increasing.  The FSA should scrutinise what is available and decide what is possible.  The vCJD epidemic in Europe might give us some useful pointers and needed to be studied.  Consideration of protective features such as the value of fruits and vegetables was suggested.

4. Research on pentosan sulphate, and its possible value as a prophylactic chemical for animals was called for by one participant.

ANNEX F 

GLOSSARY OF TERMS

Abattoir
Slaughterhouse

BBSRC
Biotechnology and Biological Sciences Research Council. Established 1 April 1994, incorporating the AFRC (formerly the ARC) and the biotechnology and biological sciences programmes of the former Science and Engineering Research Council.

BSE
Bovine Spongiform Encephalopathy, a slowly progressive and ultimately fatal neurological disorder of adult cattle. See also TSE.
BSE Inquiry
Inquiry set up by the Prime Minister into the emergence and identification of Bovine Spongiform Encephalopathy (BSE) and variant Creutzfeldt Jakob Disease (vCJD) and the action taken in response to it up to 20 March 1996. It was chaired by Lord Phillips of Worth Matravers and reported on 26 October 2000.

Bovine
Of, relating to, or resembling members of the Bovidae group of animals (i.e. cattle).

CJD
Creutzfeldt Jakob Disease, a human transmissible spongiform encephalopathy. See also TSE.

CNS
Central Nervous System. Pertaining to the brain, cranial nerves and spinal cord. Does not include peripheral nerves.

CTS
Cattle Traceability System. 

CWD
Chronic Wasting Disease, a transmissible spongiform encephalopathy in mule, deer and elk. See also TSE.

Codon (129)
A sequence of three successive nucleotides in nucleic acid which specifies a particular amino acid or signal sequence in a protein.

Cohort
A group of animals of the same species, identified by a common characteristic, which are studied over a period of time as part of a scientific or medical investigation.

Commission
See EU Commission

Concentrates
The generic term for all non-forage feeds, e.g. for cattle.

Confirmed Cases
Cattle which have died or been slaughtered and on which restrictions have been served. The diagnosis of BSE is confirmed by histopathological examination of brain tissue, or, in the case of autolysed brain tissue, by EM examination for SAFs.

Dam
The female parent of an animal, especially livestock.

DARD
Department of Agriculture and Rural Development, Northern Ireland

DH/DoH
Department of Health.

EM
Electron Microscope.

EU
European Union. 

Epidemic
Term used to describe a disease affecting, or tending to affect, a disproportionately large number of individuals within a population, community or region over the same period of time.

FSA



Food Standards Agency.

GSSS
Gerstmann-Straussler-Scheinker Syndrome, a rare familial spongiform encephalopathy, now known to be associated with mutations in the PrP gene. Also known as Gerstmann-Straussler syndrome.

Gelatin
Colourless, transparent, jelly-like material, derived from collagen, and obtained by the boiling of animal bones and hides.

Genotype
The genetic constitution of an individual organism (COD).

Horizontal 

Transmission
Transmission within a population other than by genetic or maternal transmission. Cf. vertical transmission.

Inoculation
The introduction of a pathogen (virus, bacterium, etc.) into an animal by a small wound in the skin or the mucus membranes.

Kuru
A human transmissible spongiform encephalopathy, found in the Fore people in New Guinea. New cases are now extremely rare, after being at a high frequency just a few decades ago.

Lymphoid Tissue
Tissue involved in the production of lymph, lymphocytes and antibodies. It consists of lymph nodes, thymus, tonsils and spleen.

MAFF
Ministry of Agriculture, Fisheries and Food.

MBM
Meat and bone meal. Animal-derived protein produced by rendering. Used as a protein source in animal feed.

MHS
Meat Hygiene Service, which took over meat hygiene inspections from local authorities on 1 April 1995.  It is part of the FSA.

MRM
Mechanically recovered meat. 

MTS
Mouse Transmission Studies.

Maternal 

Transmission
Transmission from dam to offspring in utero or in the intermediate post partum period.

nvCJD
New variant CJD. Identified in 1996 as a previously unrecognised form of CJD, having a novel pathology and consistent disease pattern. Exposure to BSE is the most likely explanation for the emergence of the disease. It is now known as vCJD (variant CJD).

OTM
Over Thirty Month (see OTMS).

OTMS
Over Thirty Month Scheme. Provides for the purchase of cattle over 30 months old presented for slaughter and for the carcasses to be incinerated or rendered and destroyed.

Pathology
The study of the causes of, and changes produced in the body by, disease.

Phillips Inquiry
See BSE Inquiry.

Prion
See Prion Protein. The word ‘prion’ was coined in the 1980s by a rearrangement of elements from proteinaceous infectious particle.

Prion Protein
Prion protein. Protease-resistant membrane protein, also known as prion protein (PrP): a normal, host-coded protein that becomes protease-resistant in infected tissue and accumulates around CNS lesions in TSEs. The protease-resistant form PrPSc is a major component of SAFs. Until recently, the function of PrP was unknown despite its presence in many different organs and tissues of healthy animals, including the brain. There is recent evidence that PrP in uninfected animals has the property of mopping up harmful 'oxygen free radicals' or carries out some signalling functions between cells.

Prophylactics
Treatments used to prevent infection or disease.

PrP gene
Gene coding for the prion protein.

Ruminant
Animal that chews the cud (partly digested food) regurgitated from its rumen, and has a stomach of four compartments.

SAFS
Scrapie-associated fibrils.

Scrapie
A transmissible spongiform encephalopathy endemic in British sheep and found in many parts of the world. Also found in goats. Can be transmitted naturally or experimentally to other animals such as mice. The experimental model for work on TSEs.

SEAC
Spongiform Encephalopathy Advisory Committee. The committee set up in response to the Tyrrell Committee's recommendations. Established in April 1990 with a wider remit to advise MAFF, DH and the Welsh, Scottish and Northern Ireland Offices on matters related to SEs. It effectively assumed the role of both the Southwood Working Party and the Consultative Committee on Research (Tyrrell Committee).  It now also advises the FSA.

SRM
Specified Risk Material.

SSC
Scientific Steering Committee (of the European Union).

TME
Transmissible Mink Encephalopathy – a TSE in minks.

TSE
Transmissible Spongiform Encephalopathy. Disease of the neurological system. Spongy degeneration of the brain with progressive dementia. Examples in humans include CJD and kuru. Among animals: scrapie and BSE.

Tallow
The fat produced by the rendering process. It covers a whole range of different products from human food to animal feed and technical greases.

UK
United Kingdom.

vCJD
variant Creutzfeldt Jakob Disease – see nvCJD.

Vertical 


From parent to offspring. See also maternal transmission

transmission.

WI
Women’s Institute.

WRVS
Women’s Royal Voluntary Service.

WTP
Willingness To Pay.

ANNEX G

SRM AS DEFINED IN COMMISSION DECISION AND NEW SRM REGULATIONS

(a)
Sheep and goats (to apply to all member states)

Skull including the brains and eyes, tonsils, spinal cord of animals aged over 12 months or that have a permanent incisor erupted through the gum, and spleen of all animals.

(b)
Cattle (all member states except UK and Portugal)

Skull including the brains and eyes, tonsils, spinal cord and ileum of animals aged over 12 months.

(c)
Cattle (UK and Portugal)


Entire head excluding tongue, tonsils, thymus, spleen, entire intestine and spinal cord of animals aged over 6 months; and vertebral column including dorsal root ganglia of animals aged over 30 months in the UK and Portugal.

SRM as defined in old UK national legislation

Sheep and goats

(a)
Entire head (excluding tongue and horns) and spleen of all sheep and goats;

(b)
tonsils and spinal cord of sheep and goats which have at least one permanent incisor erupted through the gum or are aged over 12 months.

Cattle
(a)
Entire head (excluding tongue), spinal cord, tonsils and spleen of all animals aged six months or over;

(b)
thymus and intestines of all bovines aged over two months; and

(c)
thymus and intestines of bovines aged under two months intended for human consumption.

From 1 January 2001 the following will be added.

Cattle (all member states)

Entire intestine of animals of all ages.

ANNEX H 

TABLE OF EXPERIMENTS CARRIED OUT TO DETERMINE INFECTIVITY IN DIFFERENT TISSUES TAKEN FROM NATURAL CASES OF BSE AND FROM VARIOUS SPECIES CHALLENGED EXPERIMENTALLY WITH BSE

Donor Species
Tissue
Recipient Species
Route
Infectivity?

Cattle, natural BSE
Brain, spinal cord, retina, fractions of blood, bone marrow, milk, cerebrospinal fluid, fat, alimentary tract, heart, kidney, pancreas, liver, lung, spleen, tonsil, lymph nodes, muscle, peripheral nerves, reproductive tracts including embryos and semen, skin, trachea
20-30 mice per tissue
Inoculation (intracerebral and intraperitoneal)
Brain, spinal cord, retina (1,2,3,4)

Cattle, natural BSE
Milk, udder, spleen, placenta, lymph nodes
Groups of 8-20 + mice
Oral
No detectable infectivity (5,6)

Cattle, natural BSE
Embryos from BSE-affected cows
BSE free heifers, producing 266 Calves
Embryo transfer
No detectable infectivity after 7yrs (7) in embryo recipients or progeny

Cattle, natural BSE
Foetal membranes
12 Calves
Oral
No detectable transmission of BSE after 7yrs (*)

Cattle, natural BSE
Spleen, lymph nodes
4 cattle per tissue
Intracerebral inoculation
No detectable transmission of BSE after 7yrs (8)
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Donor Species
Tissue
Recipient Species
Route
Infectivity?

4 month old calves, orally dosed with 100g of BSE-affected brain
Brain, spinal cord, various ganglia, peripheral nerves, muscle, alimentary tract, heart, liver, kidney, lung, thymus, tonsil, spleen, lymph nodes, white blood cell fraction, bone marrow
20 mice per tissue
Intracerebral and intraperitoneal inoculation
Small intestine (6-18 )months, brain, spinal cord, trigeminal and dorsal root ganglia (all around period of clinical onset), bone marrow (38 months) (9,10,11)

4 month old calves, orally dosed with 100g of BSE-affected brain
Brain, spinal cord, muscle, lymph nodes, small intestine, liver, kidney, white blood cell fraction
4 cattle per tissue
Intracerebral

inoculation
Small intestine, brain, spinal cord (*)

Cattle, natural BSE
Brain
Sheep 
Oral
Experimental BSE transmitted (12, 13)

Sheep, genetically susceptible, 5g oral challenge with BSE-affected brain 
Similar list of tissues as for those assayed from orally challenged cattle, as described above 
20 mice per tissue
Intracerebral and intraperitoneal inoculation
Lymphoid tissue (*)

study incomplete

Piglets, inoculated with BSE-affected bovine brain (14,15)
Brain, spinal cord, muscle, lymph nodes, stomach, pancreas, spleen, thymus, liver, kidney
20 mice per tissue
Intracerebral and intraperitoneal inoculation
Brain, spinal cord, intestine, stomach, pancreas (*)

Piglets, fed BSE-affected bovine brain (16,17)
Brain, spinal cord, muscle, lymph nodes, stomach, pancreas, spleen, thymus, liver, kidney
20 mice per tissue
Intracerebral and intraperitoneal inoculation
No detectable infectivity after 2 or 7 yrs

Donor Species
Tissue
Recipient Species
Route
Infectivity?

Domestic fowl inoculated by the intracerebral route and challenged by the alimentary route with BSE-affected bovine brain (16,17)
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ANNEX I

RULES RELATING TO IMPORTED MEAT 

1. The legal provisions for the hygienic production of meat and meat products are set out at EU level in a series of Council Directives which lay down requirements in terms of structure, hygiene, veterinary supervision and inspection, and the application of the health mark.  

2. These provisions are binding on all Member States.  Under the principles of the Single European Market, there is free movement of goods within the Union.  The EU Directives are implemented into British law through the various sets of meat hygiene regulations under the Food Safety Act 1990.

Meat imported from other EU States

3. Under the Single European Market, there are, and can be, no restrictions based on hygiene of production requirements on meat imported from other EU Member States. The only scope for any restriction would be on public health grounds, and a Member State would need a very powerful argument to sustain such a claim.  All meat production in the EU is governed by the relevant meat hygiene Directives. It is the responsibility of each Member State to apply the Directives in its own territory.  It is the responsibility of the European Commission to ensure that that is done, and to take legal action against Member States when necessary.

4. Meat imports from other Member States are not subject to checks at Border Inspection Posts, but are subject to random checks at their final destination.  They must be accompanied by commercial documents giving identification details, and the meat will bear the health mark of the meat plant where it was produced.

5.
The Commission checks on application of the Directives through Inspection Missions to the Member States.  The Commission’s Food and Veterinary Office is currently conducting a programme of inspection visits to all Member States on several types of meat production.  Missions have visited the UK in recent months to look at the production of poultry meat, pigmeat, and game meat (both farmed and wild).

6.
Mission reports are published on the Internet.  Where the Mission finds major failings, the report can recommend to the full Commission that infraction proceedings should be taken.

Meat imported from third countries

7.
Imports from third countries are subject to regulation of production hygiene at the European level.  The Commission makes agreements with other States to allow imports of specified types of meat, and the Commission then approves a list of specific meat plants in those countries which are allowed to export meat.   Hygiene standards in those specified plants have to be equivalent to those required in the EU Directives. These standards are enforced by official veterinarians, appointed by the government of the exporting state, who will apply a health mark.  The Commission will send periodic Inspection Missions to check.

8.
On arrival, imports from third countries are subject to checks at the Border Inspection Post.  These checks are conducted by an official veterinarian, and include - in every case - a check of the documentation (eg. health certificates), and of product identification.  A random sample will be subject to a physical examination.  

Controls against BSE

9.
The British consumer is protected against the dangers of BSE through the Specified Risk Material (SRM) controls and the Over Thirty Month (OTM) rule.

10.
Controls on the import of SRM into the UK are set out in the SRM Order, SI 1997/2964, as amended.  This requires that imports of meat and meat products must be accompanied by a veterinary certificate confirming that they do not contain any Class 1 SRM (as defined in the SRM Order).  With effect from 1 April 2001, EU controls on all meat imported into the EU will be introduced, in line with Commission Decision 2000/418.  The level of control will apply to all third countries unless exempted by Commission decision, based on advice from the Standing Veterinary Committee and the Scientific Steering Committee.  From 1 October 2000, all beef produced within the EU has been subject to the EU-wide SRM controls introduced under Decision 2000/418.

11.
The OTM rule prohibits the sale for human consumption of beef from animals aged over thirty months at time of slaughter.  This applies to both home produced and imported beef.  It does not apply to beef products.  It is not possible to ban imports of OTM beef, as that would be contrary to EU law, and such meat may be used for other purposes, such as pet food.
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� Department of Health Press Release, 1 December 2000


� These figures relate to date of death rather than date of onset of the disease since the date of onset of symptoms is very difficult to pinpoint.


� It is understood that the Irish case lived in England between 1990 and 1994.


� They are methionine homozygotes at codon 129 of the prion protein gene.
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� ‘Cohort’ is the term used for groups of animals believed to have shared the same contaminated feed as confirmed BSE cases in the first six months of life. 


� Final Opinion of the Scientific Steering Committee on the Geographical Risk of Bovine Spongiform Encephalopathy (GBR) (Adopted on 6 July 2000)


� The categories relate to the presence of one or more cattle clinically or pre-clinically infected with the BSE agent in a geographical region/country.  For Category I this is assessed as “Highly unlikely”, for Category II as “Unlikely but not excluded”, for Category III as “Likely but not confirmed or confirmed, at a lower level” and for Category IV as “Confirmed, at a higher level”.


� Ferguson NM et al, Estimation of the basic reproduction number of BSE: the intensity of transmission in British cattle, Proceedings of the Royal Society London B 266, 23-32, 1999


� Hoinville L et al, Scrapie occurrence in Great Britain, The Veterinary Record, 145 (14), (1999)


� These relate to discovery of a possible TSE in sheep imported from Belgium to Vermont, USA, and unpublished data from research by Professor Prusiner and colleagues at the University of California, San Francisco which is claimed to indicate that sheep may harbour BSE prions as well as scrapie prions.  


� Gravenor et al, Scrapie in Britain during the BSE years, 406, 584-585 (2000)


� Hill et al, Species-Barrier-Independent prion replication in apparently resistant species, Proceedings of the National Academy of Sciences of the USA, 97, 10248-10253 (2000)


� SEAC Press Release, 19 October 2000


� Laplanche JL et al, Scrapie, chronic wasting disease and transmissible mink encephalopathy,  Prion Biology & Diseases, Chapter 10, (1999)


� This was shown in six young fawns which were fed prion-infected materials.  Sigurdson CJ et al, Oral transmission and early lymphoid tropism of chronic wasting disease PrPres in mule deer fawns (Odocoileus hemionus)’ J Gen Virol, 80: 2757-2764 (1999).


� The first exception relates to very low BSE risk cattle from a small number of specialist beef herds registered under the Beef Assurance Scheme which may be slaughtered for sale for human consumption up to 42 months.  The second relates to imports from 14 traditional suppliers of the UK market (Argentina, Australia, Botswana, Brazil, Mauritius, Namibia, New Zealand, Paraguay, Poland, South Africa, Swaziland, Uruguay, the United States of America and Zimbabwe) which were exempted when the rule was introduced.


� Donnelly CA et al, Analysis of the bovine spongiform encephalopathy maternal cohort study: evidence of direct maternal transmission, Applied Statistics 46, 321-344, (1997) and Donnelly CA et al, Analysis of the dam-calf pairs of BSE cases: confirmation of maternal risk enhancement.  Proceedings of the Royal Society London B264, 1647-1656, 1997


� http://maff.gov.uk/animalh/bse/public-health/bab5.pdf.


� Advice to the Government from the Chief Medical Officer, 30 July 1999.


� Any that are not put through the Scheme do not go into the food chain but are disposed of without compensation as high risk animal by-products under the Animal By-products Order 1999 (SI 1999/646).


� Departmental Report 2000 by the Ministry of Agriculture, Fisheries and Food, the Intervention Board and the Forestry Commission (April 2000, Cmnd 4612)


� Letter to Review Secretariat from NFU, 19 October 2000.  The estimate is based on the difference between the amount of OTMS compensation received and the trend in the level of market prices across the EU which the NFU has assumed would have been followed in the UK under normal market conditions.


� Donnelly CA et al, University of Oxford, Estimates provided to SEAC in November 1999.


� Calculated on the basis that the OTM  rule will remove one million cattle from the food chain this year, of which 0.4% (4,000) will have been close to exhibiting clinical signs and no more than 4 cattle slaughtered for human consumption will be within 12 months of developing clinical signs.
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� Analysis by Ferguson NM et al, Dept of Infectious Disease Epidemiology, Imperial College, London.


� Commission Decision 2000/418/EC, OJ L158 p76


� SEAC News Release 2/00, 8 June 2000


� This has subsequently been shown to be inadequate since infectivity in sheep has now been identified as being much more widely distributed in the body than originally thought.


� Information provided to the Secretariat by the Natural Sausage Casings Association.


� The BSE Enforcement Bulletin is available from Jill Wilson, FSA, Room 517, Ergon House, PO Box 31037, London SW1P 3WG, telephone 020 7238 6498, fax 020 7238 6487 or email jill.wilson@sfoodstandards.gsi.gov.uk


� A study of the competitive position of the red meat industry in Great Britain in relation to the collection, processing and disposal of animal by-products both in Great Britain and other EU Member States (Meat and Livestock Commission, June 1998).


� The list of tissues classified as SRM for lower BSE status countries under current EU legislation relates to cattle over 12 (rather than 6) months old and does not include the whole head (as opposed to the skull including the brains and eyes), the thymus, the spleen or the intestines (apart from the ileum).
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� The aims of the group are to ensure that the programmes of R&D funded in this field address priority issues of national interest and constitute a composite strategy when considered as a whole.  The secretariat is jointly provided by MAFF and DH and the committee is chaired by the Head of the R&D Directorate of the DH.   Committee members represent the public sector funders of TSE research in the UK and the Wellcome Trust.  Members are currently representatives from: MAFF, DH, MRC, OST, FSA, BBSRC, Wellcome Trust, Scottish Executive, National Assembly for Wales, HSE and R&D Office of NI.





