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Annex 4 - Antimicrobial Resistance case study

This case study is based on a review of the key documents amongst those cited as references and on interviews with:

Policy customers for the Antimicrobial Resistance research programme:

Mr John FitzGerald
Director of Policy, Veterinary Medicines Directorate

Mr Paul Gayford
Head of New, Endemic & Zoonotic Disease Division, Animal Health & Welfare Directorate General

Antimicrobial Resistance Research Programme Manager:

Dr Lorna Stearne
Veterinary Exotic Diseases, Research and Official Controls Division, Animal Health & Welfare Directorate General

Research managers:

Dr Peter Stevenson
Science Coordinator, Animal Health & Welfare Directorate General

Dr Jack Kay
R&D and Science Policy Team, Veterinary Medicines Directorate

1
The problem of antimicrobial resistance

1.
Antimicrobial Resistance (AMR) is the ability of micro-organisms to resist attack by agents – such as antibiotics – that are meant to kill them.  It is well known that resistance to a specific antimicrobial can be selected when organisms are repeatedly exposed to that antimicrobial.  It is less clear to what extent resistant organisms in farmed animals can cause problems for human health when those animals, or their produce, are eaten.  AMR research aims to clarify this and other issues.

2.
Intensification of farming practices has driven the increasing use of antimicrobial agents in the production of animals for food, for the prevention and treatment of infectious bacterial disease.  Antimicrobials have also been used in the past, at sub-therapeutic levels, as productivity aids.  At the same time, the prevalence of resistant micro-organisms has increased, in animals and in man.  It is widely assumed that this increase is linked to the increased use of antimicrobials, although the causes and controls are the subject of much debate.  The fundamental concern for public health is the extent of the risk that the use of antimicrobials in animal farming will result in the selection of bacteria that may transfer to humans in food or environmental contamination and cause infections that are difficult to treat.

3.
Discussion of this question has gone on for several decades, in the UK and elsewhere.  The debate is particularly intense today, when the development of new antimicrobial agents has slowed and there are fewer agents available that are still effective against resistant organisms.  The UK government takes the view that, at the moment, there is insufficient scientific evidence of significant benefit to public health to support a change in national policy or further regulation, on the use of antimicrobials in animals.  The Defra AMR research programme aims to provide this evidence but is still “work in progress”, because new developments occur continually in this area.  This case study therefore concentrates on the commissioning and management of the research and has less to say about the use of results to inform policy.

2
Historical development

4.
The emergence of multiple antibiotic resistance in the 1960s led to the UK establishing the Joint Committee on the Use of Antibiotics in Animal Husbandry and Veterinary Medicine.  This Committee’s report, popularly known as the Swann report
, recommended that those antibiotics used to treat infections in humans should not be used as animal-food additives to enhance growth.  Some of those working in this topic today describe the Swann Report as a ‘landmark’ document, recognised internationally as the leading work on the subject at the time.  No further significant UK reports appeared for almost thirty years.

5.
Meanwhile, other countries became concerned about possible threats to human health and took action.  Sweden led the way, with a ban on the use of all antibiotics at sub-therapeutic levels as antimicrobial growth promoters (AGPs) in 1986.  Denmark followed suit with a ban of avoparcin in May 1995 and a ban of virginiamycin in January 1998.  Following the latter ban, the Danish food animal industries decided voluntarily to cease all use of AGPs
.  Germany banned avoparcin in January 1996, while Finland banned tylosin and spiramycin in January 1998.

6.
Pressure for a ban on the use of all AGPs throughout the European Union (EU) grew during the early ‘90s and increased when Sweden joined the EU in 1995.  The proposed ban was seen mainly as a precautionary measure, driven by consumer concern; despite accumulating scientific literature on the problems of resistance, there was a lack of scientific evidence for zoonotic antimicrobial resistance transfer.  In fact, in 1996 the EU Scientific Committee for Animal Nutrition (SCAN) examined the use of virginiamycin and avoparcin as AGPs and, in both cases, concluded that there was insufficient evidence of an immediate risk to public health to justify a ban
,
.

7.
The EU nevertheless accepted the principle that, as a precaution, some antibiotics should no longer be permitted for use at sub-therapeutic levels as growth promoters and should only be available, on prescription, for the treatment of animal disease.  An EU ban on some AGPs was introduced in 1998
.  Initially, the use of four AGPs (bacitracin zinc, spiramycin, tylosin phosphate and virginiamycin) was prohibited from the 1st January 1999.  Subsequently it was decided that all other AGPs were to be phased out by 31st December 2005.  The UK has fully implemented these regulations although, for some of the AGPs, there is limited scientific evidence available to support the ban.

8.
During this time, a wealth of research and guidance on the AMR issue was appearing
.  For example, the World Health Organisation (WHO) held two important international meetings to discuss how the use of antimicrobials in animals may contribute to the antibiotic resistance of pathogens entering the food chain (1997 and 1998)
,
.  Other reports released at this time included the Copenhagen Recommendations
 in 1998, and the EMEA report
.

9.
The UK resumed an active interest in the topic in the mid-nineties, driven by rising concerns amongst the scientific community and the general public.  One key concern was to avoid the problems that the Swedes, and latterly the Danes, had encountered following their AGP bans.  In both cases, these bans had been followed by a soar in the use of antimicrobials for therapeutic purposes (a 68% increase in the case of Denmark
) since the AGPs had previously kept some animal diseases under control.  The response in both of these countries was to improve their animal husbandry techniques to reduce the need for therapeutics.  The UK learned from this example.

10.
This renewed UK interest led to several important reports that provide the foundation for the current Defra AMR research programme.  First, the then Ministry for Agriculture, Fisheries and Food (MAFF), now Defra, completed a Technical Review of antimicrobial resistance in the food chain, to identify gaps in current knowledge (1998)
.  Second, the Advisory Committee on the Microbiological Safety of Food (ACMSF), which advises the Government, published the report of a Working Group that had carried out an in-depth review of antibiotic resistant micro-organisms in the food chain, the role and importance of food and food production as a source of antibiotic resistant micro-organisms and the need for any action to protect human health (1999)
.  Other related documents include reports by a House of Lords Select Committee (1998)
, the House of Commons Agriculture Committee (1998)
 and the Department of Health (1998)
; and the ‘RUMA’ guidelines on the responsible use of antimicrobials in pig and poultry production (1999)
.

11.
The MAFF Technical Review, published in July 1998, was a literature review “to clarify the scientific issues surrounding the use of antimicrobials in food animals and to examine the risks of the transfer of antimicrobial resistant organisms from the food chain to man”
.  It was conducted by a network of four teams at four British universities, between August 1997 and February 1998.  The team’s intentions were to evaluate the literature, identify any gaps in the knowledge, and present their findings.  The four teams comprised scientists with relevant expertise, which enabled the literature published up to December 1997 to be supplemented by personal experience and research work.  In addition to the literature review, a workshop of international experts was held in Birmingham in October 1997 to discuss the preliminary findings of the literature review, identify gaps in the knowledge, and identify and prioritise possible topics for research.  The report of the MAFF Technical Review makes fewer specific recommendations than the later ACMSF report, although Objective 13 does include recommendations for future work and makes a few suggestions on how to reduce antimicrobial resistance transfer through the food chain.  

12.
The purpose of the ACMSF Report was to advise Government, unlike the MAFF Technical Review which was essentially aimed at the scientific community.  When the MAFF Technical Review began, the ACMSF study had already been under way for some time; one purpose of the MAFF Technical Review was to help the scientists involved in the ACMSF work to increase their familiarity with the relevant literature.

13.
ACMSF began to examine the work being undertaken in this field in 1995, in order to determine whether it needed to conduct its own assessment.  Several factors encouraged it to take an interest, including the 1992 Lamming Committee report on animal feeding stuffs, the rise of salmonella resistance in cattle that became an epidemic in the early 1990s, and increasing public concern.  Consultations with those working in the area encouraged the ACMSF to undertake a review of the role of food in transferring microbial antibiotic resistance.

14.
In 1996, ACMSF formed a Working Group to carry out this review, with the terms of reference “To assess the risks to humans from antibiotic-resistant micro organisms entering the food chain and to consider the need for any action to protect public health”.  The members of this working group included experts on microbial antibiotic resistance, as well as representatives from the food and farming industries, and those concerned with consumer issues and public health
.

15.
The Working Group conducted a literature review and a series of consultations with a broad range of stakeholders, both scientific and those involved with the food industry.  A Working Group delegation also visited Sweden to investigate the effects of that country’s 1986 ban on AGPs.

16.
The Working Group’s Report pointed to numerous gaps and uncertainties in the scientific knowledge, for example concerning the mechanisms for transmission of resistant bacteria to humans via food
.  It made numerous recommendations, with Chapter 10 of the report containing those for the use of AGPs.

17.
As a result of the ACMSF Report, MAFF launched the present AMR research programme.  The areas identified in the Report as requiring further research formed the initial set of research topics in the programme.

3
The Defra AMR Research Programme

18.
One of Defra’s principal aims is sustainable development.  The Department’s objectives relating to this aim are:

· Objective 3, 'To promote a sustainable, competitive and safe food supply chain which meets consumers' requirements'

· Objective 6, 'Protect the public's interest in relation to environmental impacts and health and ensure high standards of animal health and welfare'

19.
Within the framework of these objectives, policy regarding AMR was established in 1998 and remains broadly the same today.  This is: to accept and implement the EU’s 1999 precautionary ban on AGPs; to allow the continued therapeutic use of antimicrobials; and to support research to increase scientific understanding of the issues involved.  Broader Government strategy is indicated by the terms of reference of the Government’s Special Advisory Committee on Antimicrobial Resistance
, set up in 2001, to “minimise the morbidity and mortality due to antimicrobial resistant infection and maintain the effectiveness of antimicrobial agents in their medical, veterinary and agricultural use”.

20.
AMR research is funded from two sources: the Alternatives to Chemotherapeutics for the Control of Animal Disease and Veterinary Medicines programmes.  These two programmes provide research-based evidence for two policy customers: Defra’s Animal Health and Welfare Directorate General (AHW) and the Veterinary Medicines Directorate (VMD), respectively.  In the financial year 2005-2006, the two programmes contributed £850k and £366k, respectively, to the cost of the AMR research work.  The figures were much the same in the previous year and are expected to be similar for 2006-2007.  Further ahead, the total annual expenditure on AMR research may start to change – possibly to decline – as current projects come to an end.

21.
Some of the early research projects have completed and reported; others, while not yet complete, have provided interim results.  Based on their review of these results and on advice from internal and external scientific experts, the policy customers believe that the results so far provide no evidence to require major changes to the policy position described above.  The results have, however, led to some further policy developments, covered below in the discussion of Review Criterion 6.

4.
Management practices

22.
The following paragraphs describe how Defra manages its AMR research programme, using the ten OST Science Review criteria as a framework.

Criterion 1: …has developed a clear, overall science strategy

23.
In an ideal world, there would be an overarching science strategy that would determine areas on which to focus.  In practice, the AMR research programme has run independently of any overall science strategy.  The views of broadly based stakeholder groups, particularly the ACMSF and Parliamentary reports described above, provide the basis of the direction research should take.  Specific areas are then directed to the academic community to develop into research proposals.  Defra believes that a strength of the research programme has been its ability to respond quickly to the rapidly evolving situation in the field in human and veterinary medicine.

24.
Defra is in the process – through the Evidence and Innovation Strategy (E&IS) – of establishing a clear overall science strategy.  This strategy is being developed after the AMR programme has already been in operation for some years.  The current ‘consultation draft’ of the E&IS does not explicitly include the AMR work.  Though the AMR programme was included in the material used during the preparation of the E&IS, the consultation draft is a condensed document that lacks such detail.  The draft does, however, provide some context, including a reference to the ACMSF Report.  One of the key policy outcomes mentioned in the draft is: “To reduce the incidence of zoonotic diseases in animals, which might imperil human health”.  The animal health and welfare section of the document goes on to refer to the overall veterinary medicines programme in relation to the strategic outcomes and the evidence needed to achieve them.

25.
The policy customers believe that the AMR research does fit with the new science strategy, even though it is not driven by that strategy.  The research is driven by what the policy customers think needs researching and by the results of research already completed.  These drivers feed into the development of the strategy.  More generally, sustainability is now a major factor in DEFRA research and this concept is also becoming a more important part of the AMR research programme, i.e. the intention is that various antimicrobials will be usable for as long as possible.

26.
The policy customers in AHW and VMD can review the emerging science strategy and can comment, though neither has done so.  The science teams in VMD and AHW both played an active role in drafting the E&IS, including asking the relevant AHW policy divisions to provide statements of need through written inputs and discussion meetings.

Criterion 2: …‘horizon scans’ to identify future science-related issues

27.
AMR has not been the subject of any formal activity within Defra’s central Horizon Scanning and Futures (HFS) programme.

28.
However, Defra regards some parts of the current AMR research programme as ‘horizon scanning’ in nature.  It supports these parts of the programme in order to explore scientific topics that may be important in the future, even though there is no specific policy requirement today.  For example, the latest (December 2004) major review of the programme identified horizon scanning value as the reason to continue supporting one current project (see Box C).

29.
More generally, AHW’s routine processes of monitoring and forecasting scientific developments (typically looking ahead five years) includes attention to AMR issues.  These processes are often referred to as horizon scanning though they are not part of the central HFS programme.  Policy and science staff routinely scan appropriate journals; the Veterinary Laboratories Agency (VLA) is required to monitor research world wide; and bodies such as the Defra Antimicrobial Resistance Coordination (DARC) group
 and the Health Protection Agency (HPA) are very helpful in alerting Defra to new developments (especially the HPA, which is close to science developments in the United States). 

Criterion 3: …reviews and harnesses existing science and identifies gaps and opportunities for future research

30.
The MAFF Technical Review and the ACMSF Report, described above, are both examples of Defra (or its predecessor Ministry) examining the scientific literature in detail, and consulting with UK and international experts, to assess current knowledge and to identify gaps that Defra-sponsored research should fill.

31.
Since the MAFF and ACMSF reviews, Defra has maintained its awareness of current science and research opportunities in several ways:

· By attending relevant international scientific meetings

· By inviting the scientific community to come forward with proposals for research topics, as part of the research commissioning process

· By inviting leading UK and international scientists to participate as independent reviewers in the AMR programme review process

· By regular contact and discussion with the external research teams conducting projects within the AMR research programme, as part of the project supervision process

· By regular discussion with officials from other government departments and public bodies, through the AMR coordination group described in the following paragraphs

32.
An important mechanism for ensuring coordination and input from across government is the DARC group.  As MAFF began to develop proposals during 1999 for its new AMR research programme, it consulted widely with representatives of other UK bodies with similar interests.  The aims of the consultation were to help shape the programme content and to ensure full coordination between this programme and work elsewhere.  This informal group of consultees quickly coalesced into a more structured body, the MAFF Antimicrobial Resistance Co-ordination group (MARC), later renamed the Defra Antimicrobial Resistance Co-ordination group when MAFF became part of Defra.  The remit of the DARC group is “To co-ordinate and direct Defra activities on antimicrobial usage in animals and microbial antibiotic resistance in feedstuffs, animals, and food”.

33.
The DARC group is chaired by the policy customer at VMD.  Its membership comprises 13 organisations representing both science and policy interests: 

· Six Defra organisations: the Veterinary Medicines Directorate, the Animal Health and Welfare Directorate General, the Veterinary Laboratories Agency and the Veterinary Surveillance, Chemicals and GM Policy and Veterinary Research Divisions 

· Representatives from the three devolved administrations: the Scottish Executive Environment and Rural Affairs Department (SEERAD), Health Protection Scotland, Northern Ireland’s Department of Agriculture and Rural Development and the Welsh Assembly Government - Environment, Planning & Countryside

· Other bodies: the Department of Health, the Food Standards Agency and the Health Protection Agency

Observers include representatives from the Central Science Laboratory, the Pesticides Safety Directorate of Defra, and the Scottish Agricultural College.

34.
This diversity of membership is both an advantage and a disadvantage.  It may slow the group’s progress in reaching a clear stance on a particular issue, though normally this is not seen as creating problems.  Defra regards the benefits as much more significant, making DARC a very important asset.  Benefits include providing oversight, direction and validation of the programme.  DARC also provides a way to link the animal and human health communities: this is said to have done away with ‘us and them’ thinking and helped both groups to improve their positions as a result of seeing the evidence.  The link with public health (Health Protection Agency) is seen as especially valuable.  DARC is also useful for identifying the potential side-effects of policies for different areas of the UK and helps to avoid duplication.  For example, SEERAD tends to let Defra take the lead in AMR research, commissioning little separate work of its own.  DARC also contributes by providing comment on early drafts of some manuscripts intended for publication.

35.
However, DARC does not cover all relevant UK research.  BBSRC sponsors its own projects in parallel but is not a member of DARC nor has any involvement with it.  Defra staff comment that BBSRC membership of DARC has not been considered, but think that it would be sensible.  BBSRC does have connections with the AMR programme through other channels; for example, it was invited to attend the major programme review in December 2004 (though it did not in fact attend), while Defra is represented on BBSRC’s Animal Sciences Committee which oversees a wide range of projects including any related to AMR.

36.
The DARC group meets quarterly.  Between meetings, the secretariat chases actions and distributes scientific papers and, occasionally, policy papers.

37.
The two policy customers listen carefully to what DARC has to say and use DARC’s views to help them set priorities.  A consensus or single position is not always appropriate – “one size doesn’t fit all” as farming practices vary considerably – but at least DARC is a way to check how a proposal would affect all.  For example, Defra’s AMR surveillance strategy
 was developed as a pan-UK document; DARC ensured that this was in harmony with the earlier strategies prepared by the devolved administrations.

38.
A recent example of DARC influencing the AMR programme concerns MRSA in animals.  This is a new area within the AMR programme.  The policy customers consulted DARC on whether MRSA in animals was an important and relevant issue.  Wide debate amongst stakeholders led to a sub-group of DARC being formed to consider the issue.  Members of the subgroup include relevant experts who are not all members of DARC itself, such as experts from the companion animals sector.  The sub-group formulates the position on MRSA that is presented to DARC and identifies areas of research that are needed.  Defra has now commissioned research as a result.

39.
Similarly, DARC has recently discussed Extended-Spectrum Beta-Lactamase (ESBL), which may be a significant threat to human health due to widespread resistance to the antimicrobials used to treat it.  Following an outbreak of ESBL on a Welsh farm, AHW discussed possible actions with several stakeholders by telephone and then invited DARC to comment.  As a result, VLA is now conducting surveillance of farms at risk and proposals are coming forward for new research.

40.
While DARC has so far advised primarily on scientific issues, Defra intends that it should play an increasingly important role in discussing and developing policy.  Discussions are under way on how to achieve this.

41.
A second body that provides an opportunity for coordination is the Microbiological Safety of Foods Funders’ Group (MSFFG)
.  This is an inter-departmental body that assists the co-ordination of publicly funded research and development on the microbiological safety of the food chain with a view to informing the R&D effort, identifying gaps and overlaps, and providing reports as appropriate.  Its members represent all the government departments that fund research in microbiological food safety, including AHW’s policy customer for AMR research and AHW’s Science Coordinator.  BBSRC is also represented, While AMR is not a main focus of this group, the group does operate a database of all relevant research including into AMR.

Criterion 4: …commissions and manages new science

42.
Defra decides what new research to commission chiefly as a result of discussion (internally and with DARC) about the issues that should be explored in order to fill gaps in current scientific knowledge.  This is within the framework of the broad policy requirement to understand AMR and its implications for human and animal health.  

43.
The AMR research programme is directed and funded jointly by VMD and AHW.  VMD’s interests are primarily in the human health issues related to veterinary use of antimicrobials, while AHW’s interests lie more in surveillance for AMR in bacteria in animals and in the public and animal health issues arising from the resistance identified.  While these differences of interest provide some guidance on which organisation should fund a particular project, the process by which ‘who pays for what’ decisions are made appears more a matter of discussion than of rules.

44.
Both aspects of the AMR programme are managed by the same person, the AMR Programme Manager, in AHW’s Veterinary Exotic Diseases, Research and Official Controls Division (VEROD) (at the start of the programme, what is now VEROD was then part of Defra’s central Chief Scientist’s Group).  This includes the VMD budget for veterinary medicines research, though the money does not pass through VMD’s accounts but remains held within VEROD.  Keeping funding and management in one place helps to avoid duplication between the VMD and AHW parts of the programme.

45.
When the AMR programme began, VMD took the lead as the research focused almost entirely on human health issues.  Since then, AHW’s role has become more significant as interest has grown in the animal health and disease aspects, in relation to zoonotic issues in general.  In part, this is because the EU has included AMR in its Zoonoses Directive.

46.
VMD’s principal objective is “to protect public and animal health by ensuring the safety of veterinary medicines”
.  With this in mind, VMD had followed with interest the work of the ACMSF and, six months prior to the publication of the ACMSF Report in 1999, had obtained a draft in order to study the report’s recommendations and conclusions and to consider which areas Defra could address.

47.
Defra immediately began to formulate plans for the research programme it has today; it had not previously conducted any significant research in this field and was anxious to make a rapid start (AHW had already conducted a little work on AGPs and AMR).  Planning included discussions with representatives of other interested bodies to ensure cross-government coordination (see the discussion of the DARC group under Review Criterion 3, above).

48.
The draft ACSMF Report made clear recommendations for research topics and so it was easy for the Department to formulate research questions.  Invitations to tender were issued on the basis of these draft recommendations since, although the finer detail of the ACMSF report might change between the draft and the final document, the Department predicted that the key points would not.  The invitations to tender were for open competition; the process of issuing them included publication in journals such as New Scientist, though such publication is no longer used for reasons of cost.

49.
The initial set of projects within the AMR research programme were selected from the tenders received and therefore arose from the recommendations of the ACMSF.  Early in the life of programme, AHW and VMD went on to define the broad scope of their AMR research requirements in the form of ROAME A statements.  At first, VMD had two ROAME A statements, one covering surveillance work, and the other covering immunological research.  Later, a single generic ROAME statement was produced, which is intended to cover all eventualities in general terms.  This is the ROAME of the overall veterinary medicines R&D programme, the five principal objectives of which include the development of “strategies to minimise the potential for antimicrobial resistance from the use of veterinary products”, and “appropriate methodologies to better understand the long-term health effects on man and animals coming into contact with veterinary medicines”
.

50.
Since the initial set of projects, a few additional projects have arisen as follow-on contracts, where the ACMSF recommendations had not been fully addressed in the first contract.  However, most of the more recently initiated projects build on ideas put forward by the scientific community in the form of ‘concept notes’.  Defra issues solicitations for concept notes at intervals, typically once a year.  Each solicitation describes one or more areas of research interest.  For each area, the solicitation expresses the requirement in terms of research objectives rather than prescriptions of approach or method.  An example is “Determine the extent of use of antibiotic compounds currently licensed for use in the UK in food producing animals for either therapeutic, prophylactic and/or growth promotion purposes”
.  This is because Defra wants to leave it open to the scientific community to suggest how to research the requirement.

51.
VEROD gathers all the concept notes received for a particular area of research interest, together with the latest information on policy needs and other work in the field, and arranges discussions amongst the relevant scientific and policy staff to identify which notes to take forward.  The selection of concept notes to take forward involves judgements by the scientific and policy staff involved of both scientific merit (usually aided by independent peer review) and policy relevance.  Defra then invites the authors of the selected concept notes to work them up into full tenders.  Box A summarises this process as used in the most recent research commissioning round.

52.
Independent external experts conduct peer reviews of concept notes and full proposals to provide clear judgements as to whether each would work in scientific terms and which has the best strategy to answer the question.  Defra uses peer review as it believes it is not the best judge of which proposal has the best scientific process.  At present, the comments of the peer reviewers are not disclosed to the authors of the proposal, though such disclosure does happen in one other AHW programme.  AHW is currently discussing how to harmonise this and other aspects of the peer review process across all its research programmes.

53.
The independent peer review considers not only scientific merit and value for money but also relevance.  However, peer reviewers are generally academics, well able to assess scientific merit but less well able to judge overall policy relevance.  Therefore, peer reviewers only assess relevance against the specific research requirement.  VMD/AHW themselves evaluate proposals against the overall requirement for policy relevance and fitness for purpose, supported by specialist advice from VEROD and often DARC.  This requirement appears to be defined quite broadly, as being to increase understanding of the veterinary use of antimicrobials and its relationships with human health.  In practice, the VMD/AHW evaluation of policy relevance can involve much detailed consideration of the potential benefits to policy of the concept note or proposal to hand.

54.
The process for inviting tenders and selecting those to fund follows the procedures in the Defra Science Handbook
.  In most cases, the particular process used is effectively that for a Limited Competition, since the invitation to tender goes only to the authors of the selected concept notes.  

55.
Defra defines the criteria separately for each evaluation but, in general, criteria follow the Science Handbook pattern, covering scientific quality, the ability of the bidder to do the work, cost, and policy benefit.  VMD/AHW science and policy staff evaluate tenders separately and score each one on a 1-to-5 scale on each criterion.  VEROD collates their scores and comments, together with the scores and comments provided by the peer reviewers, to arrive at an aggregate assessment.  Meetings of the AHW and VMD research managers and the AMR Programme Manager review these assessments and identify which tenders should receive support.  Recommendations from this review for VMD-supported projects go forward to the VMD policy customer.  He makes the final decisions on which projects to support, either accepting the recommended projects or, if necessary, selecting from amongst the recommendations based on each project’s potential to deliver policy-relevant results, on policy area priorities and on the budget available.  Recommendations for AHW-supported projects pass through a similar formal decision step but, depending on the funding available, may not occur every year.  The AHW policy customer is able to comment on policy relevance during the various meetings at which proposals are discussed and participates, through these meetings, in a collective decision on which projects to support.

56.
The policy customers, research managers and Programme Manager also discuss and decide which of the selected research proposals ought to receive funding from VMD, from AHW and from other government organisations, and negotiate the proposed contributions from the other fund holders.  The aim is to ensure that budgets are spent efficiently.  This approach appears to work effectively, not least because the original requirements that led to the submission of concept notes focus on issues that are primarily of interest either to VMD or AHW, so the more appropriate source of funding for each project is clear from the start.

57.
While most AMR research results from this two-stage process of open calls for concept notes followed by limited competition, occasionally Defra will commission work directly from a sole source using a single tender process.  Recent examples are two projects on MRSA: one, on MRSA in cattle, commissioned from VLA and the other, on MRSA in companion animals, commissioned from the Royal Veterinary College.  In both cases, the single source was chosen because it had the specific expertise required.

Funding 

58.
The overall Defra rationale for funding of R&D into the safety of veterinary medicines is to support food and environmental safety, major areas of government policy.  The effect of antimicrobial resistance on veterinary and human health and the environment arising from the use of veterinary drugs is both uncertain and potentially serious, and so the Government supports research to determine the existence and nature of such an effect
.

59.
VMD’s total veterinary medicines R&D budget of around £2 million per annum is not ring-fenced for the AMR programme.  Instead, VMD funds the AMR programme according to what are considered to be the relative priorities of this and other programmes at the time, allowing for flexibility in yearly funding.  The total AHW R&D budget for AMR is £850,000.  Though the total AMR budget can fluctuate from year to year, project continuity is ensured by committing funds to each project for its whole life.  Funding is usually only withdrawn from a project in progress if it fails to deliver satisfactory results.  This avoids the temptation to remove funding from current projects just to support research on a new policy concern. 

Project monitoring

60.
Supervision of progress, scientific quality and policy relevance involves personal contact and discussion between each research team and the AMR Programme Manager as well as, for the VMD-funded projects, the VMD research manager.  Meetings with each research team take place at least once each year.  At the meetings, problems are discussed, as are any required changes in the direction of the project, or threats to the project’s viability.  If the project is large with several teams, the effectiveness of the co-ordination of those teams is also checked, although most AMR projects are relatively small-scale, with an average total cost over the project’s life of around £300,000.  As the projects are small, they are not normally supervised by project steering groups.  

61.
Additional meetings may take place between the annual meetings, especially if a team reports a problem, though pressures on available time prevent the research managers from meeting teams as often as they might like.  VMD’s research manager may meet the teams on VMD-funded projects more frequently, depending on whether specific issues have been identified.

62.
Defra also expects continuous self-monitoring of projects by the teams involved, such as progress checks relative to project milestones.  Each project produces an annual progress report, detailing progress relative to the set milestones and noting major achievements and problems.  VEROD circulates these annual reports and, for the largest projects, invites the research teams to present their work.

63.
The VMD/AHW/VEROD staff monitoring each project will report (on an exception basis) any significant project problems to the relevant policy customers, who will then decide on actions such as project cancellation or re-direction.  Apart from this exceptional involvement, reviewing the annual progress reports and occasionally meeting research workers by chance at other functions, the policy customers do not participate in project monitoring.

Criterion 5: …ensures the quality and relevance of the work it carries out and sponsors

64.
Defra uses several approaches to assure quality and relevance:

· Close supervision of each project, discussed above

· Independent peer review, of proposals and of work in progress and completed

· A major review every 3 to 5 years.  Formal reviews have taken place twice, so far: in April 2002 and in December 2004

Peer review

65.
Independent peer review is common; VMD/AHW regard it as common sense.  The research management team, in conjunction with VEROD, looks for the best available experts from wherever in the world they may be found (for example, from The Netherlands, as described in Box A).  The availability of budget to cover the costs of using far-away experts has to be considered but is not usually a problem.

66.
Defra values the contributions and advice of external expert reviewers, at both the proposal and results stages.  However, it accepts that peer review in AMR is difficult and that it is not always possible to cover every aspect of every project with a small group of peer reviewers.  Generally, the experts involved in the peer review process are open and honest: they will admit when they don’t know something, which may occur as some of the projects are very specific.  Defra regards this as refreshing honesty.

67.
This highlights a potential challenge facing Defra in its use of peer review.  Inevitably, some aspects of Defra’s research projects may be so specialised that few, if any, truly independent experts are available to serve as peer reviewers of whole projects.  Those who do serve will sometimes not be able to provide a comprehensive view.  For example
, one expert’s report on an AMR proposal review repeatedly claims that the reviewer does not have the expertise fully to judge the proposal: “I do not have the molecular expertise to comment on the technical detail”, “As a non-molecular microbiologist it appears reasonable”, “I can not comment on the fine detail as it is outside my area of expertise”.  This reviewer is an epidemiologist; the proposal included elements of both epidemiology and microbiology.  To provide a comprehensive review in such cases, Defra requires more than one reviewer.  In this example, five reviewers commented on the proposal – and offered widely differing views.  This underlines the need for considerable care in the selection of reviewers and in the interpretation of their comments.

68.
One benefit of using reviewers from other countries is that they can provide an independence which is sometimes hard to find amongst UK reviewers.  This is because there are often so many people working on a project that there are not enough independent UK scientists left to serve as reviewers.

The first formal review of the AMR programme

69.
The April 2002 Review took the form of a two-day workshop, aimed at bringing the programme contractors (i.e. the scientists) together.  The intention had been to hold this meeting early in the AMR programme but this was precluded by the outbreak of Foot and Mouth Disease in the UK.

70.
This workshop examined 17 of the 18 projects current at the time (one project was not presented because the contractor concerned did not participate in the workshop).  The workshop was chaired by Professor Howard Dalton, Defra Chief Scientific Advisor, and attended by (in addition to the contractors) the members of the House of Lords Select Committee on Science and Technology, members of the Specialist Advisory Committee on Antimicrobial Resistance
, representatives of the devolved administrations, VMD, Food Standards Agency (FSA), VLA and Defra’s Science Directorate, among others.  No international reviewers were present.

71.
The contractors for each project gave a presentation, lasting about 20 minutes on average, followed by about 90 minutes discussion of groups of about 4 projects.  The report from the Workshop summarises each project, including the objectives, experimental design and results so far.  It makes no judgements on the benefits of each project to policy or on the quality of the science, or the value of the project overall.

72.
Box B provides an example of the issues and difficulties of AMR research, as first highlighted by the 2002 Review.

The second formal review of the AMR programme

73.
The second Review, in December 2004, was carried out deliberately to seek the opinions of peers on the quality of the science carried out in the first years of the programme.  This is in contrast to the first Review, which was aimed at bringing the contractors together, with no intention of peer review.

74.
The second review also involved each research team presenting its project to the review panel, covering 26 projects over a period of three days.  This time, however, the review panel included some international scientists as independent scientific assessors.  This is now normal practice, with assessors selected based on their prominence in the global research community.  Another advantage of using assessors from outside the UK is that there is only a small community of scientists in these specialised areas, and those within the UK are likely to know one another, including the contractors.

75.
The report of this second Review
 discusses at length the scientific content and quality of each project reviewed.  However, there is little discussion of the projects’ benefit to policy.  The report simply provides a rating which, for every project except one, is “relevant”; the one exception is rated as “mostly relevant”.  This rather superficial assessment of relevance was made by the scientific assessors, on the basis of relevance to project requirements rather than to policy in general.

76.
On the morning of the fourth day of the review, the VMD and AHW personnel held a closed session in which they went through the programme project by project, providing an opportunity for the policy customers to make private and more detailed comments on project relevance and value and to consider the programme’s size, balance and spread.  It also gave an opportunity for confidential discussion of project and research team performance and of plans for the future of each project.  Details of these discussions are not published as part of the report on the Review (in line with normal practice for such reviews), though the discussions did influence the Review’s final recommendations.

77.
An example of an issue highlighted by the Review concerns sampling techniques.  The project discussions had shown that different research questions posed by different research groups had given rise to different sampling techniques, which in turn had prevented data being read across between projects.  The Review felt that none of the conclusions of the work were diminished by this and concluded that using the research budget to develop a common approach to sampling would divert funds from the more important scientific issues.

78.
Box C provides an example of actions taken on a specific project as a result of the second Review.

Fitness for purpose

79.
Currently, projects in the AMR research programme are not being effectively evaluated for fitness for purpose.  There appears to be no document that describes what research has been done and what use has been and is being made of the results.  The research manager at VMD is aware of this problem in this and other programmes, and is currently tackling it in the VMD’s organophosphate research programme.  The AMR Programme Manager has compiled a ‘bullet point list’ of key AMR findings to date.

Risk management

80.
There is no formal risk management strategy although the scientific peer review of proposals considers whether the project is likely to be successful.  Usually the risk of greatest concern is that the programme does not receive any proposals for a potential project, or any satisfactory ones, or gets too many (which makes proposals difficult to assess). 

Criterion 6: …uses science and scientific advice, e.g. in formulating policy

81.
The UK implemented the recommendations of the Swann report in the 1970s by withdrawing the use of those antibiotics related to human antibiotics as growth promoters in animals.  These included chloramphenicol, chlortetracycline, oxytetracycline and penicillin.  Four antimicrobial growth promoters were banned in 1999, following the ACMSF’s interim report which recommended that the use of spiramycin, tylosin phosphate, and virginiamycin be phased out at the earliest opportunity.  The UK accepted and implemented the EU precautionary ban on AGPs that took effect from the beginning of 1999 with the complete ban from 2006.  While some scientific work was already in progress, these policy decisions largely reflected EU-wide public and scientific concern rather than hard scientific evidence.  The decisions were therefore not so much a case of science leading to policy as of policy being created in response to public concern with the science then trying to catch up.

82.
Defra’s AMR research programme, launched in 1999, can therefore be seen as science ‘catching up’, with the twin aims of (a) testing whether there is sound scientific evidence to support the original policy of a precautionary ban on AGPs and (b) identifying what additional policies, if any, might be needed.  Had the research started much earlier – for example, as a result of horizon scanning – it is possible that the early policy decisions could have relied more heavily on scientific advice.

83.
Since 1999, there has been no formal, documented review of policy concerning AMR.  Instead, the programme’s managers in VMD and AHW informally discuss from time to time the emerging research results and their implications for policy.  DARC – whose membership includes the AMR policy customers – also receives the results and provides a range of perspectives on them, leading to further debate on policy implications and on future research directions.

84.
Through this continuous monitoring of the programme, the chief conclusion to date has been that the results provide no evidence to suggest there needs to be a change of the original policy.  The results have enabled some additional policy positions to be taken; one example is the statement that it is satisfactory for quinolones to continue to be used in UK poultry flocks, provided that use is responsible (see Box D).  Another example is the advice issued to farmers on ways to improve animal husbandry following the ban on AGPs, in order to try to limit any consequent increase in the therapeutic use of antimicrobials.  The research has also highlighted the critical importance of biosecurity and farm hygiene in combating AMR and, as such, links in well with other areas of Defra’s research programme.

85.
However, a formal review of policy will shortly take place.  Defra will be preparing a paper for submission to the DARC group.  This will state the initial policy, present the results of the 2004 Programme Review, lay out all the scientific evidence now available, and ask how this evidence affects the policy.  For the first time, this will enable DARC to look at the policy and the evidence in a comprehensive way.  Until now, DARC has seen pieces of the research work but not the whole picture.  DARC will identify issues that may prompt policy change though decisions on change rest with the policy owners in AHW and VMD.

86.
A key issue for this policy review will be whether to change the balance of emphasis between reducing the veterinary use of antimicrobials and encouraging responsible use.  Some in Defra argue that there is room for further reduction (for example, in the pig industry) and that this should be pursued, while also encouraging responsible use; others believe that greater emphasis should be put on responsible use, recognising that veterinary surgeons working with animals should be allowed to judge when therapeutic use is appropriate.  The review will consider the scientific evidence on this issue.

87.
It is noticeable that there has been no debate (within Defra or more publicly) about the policy implications of Recommendation 8 of the 2004 Review of the programme, that “Although no evidence was presented to the review that indicated AMR in livestock animals has an impact on public health, Defra should continue to support research into the detection and monitoring of AMR resulting from veterinary usage to determine the mechanisms involved and to identify any possible link, however small, with human health”.  This Recommendation provided some immediate reassurance that the programme was moving in the right direction but did not suggest a need to increase research funding – if anything, it suggested funding could be reduced.  Defra acknowledges that it has rather lost sight of this recommendation in all the detail of the review and the work around it, and so far has not given it sufficient consideration.  However, the recommendation will appear in the policy review paper for DARC.

Criterion 7: …publishes results and debates their implications openly

88.
Defra encourages its AMR research contractors to publish their results in peer reviewed journals and at scientific conferences.  It has also held two open meetings, attended by academics, press, internal civil servants and others, to discuss the emerging themes in AMR research, e.g. cases of resistance in cattle.

89.
Defra publishes on its website the final reports received from each AMR research project (after peer review), with links to these reports from the VMD website.  This is a continuous process.  Defra also provides these final reports to DARC, as meeting agenda items for comment.

90.
A good example of proactive publishing is the DARC website
.  The site publishes the issues being considered, the minutes of DARC meetings (edited to remove names), papers discussed by DARC and links to relevant research pages on the VMD and Defra websites.  Defra staff have described DARC as the first ever Defra committee with its own webpages and regard this as a bold step.  DARC has taken the lead from external committees that have published in this way for some years, and was the first internal committee in the Department to do so.

91.
While Defra encourages publication of AMR results amongst the scientific and government communities, it appears more cautious about provoking wider public debate.  For example, given the history of public concern as the driver for the programme, the conclusion in the report of the 2004 Programme Review that “no evidence was presented to the review that indicated AMR in livestock animals has an impact on public health” might be expected to be of some public interest.  However, Defra cannot say if this conclusion will be published, without further review of the supporting scientific evidence.  It prefers to ensure that the science is sound before publishing such conclusions, as past ‘publicity wars’ with certain public interest groups have shown that the science will be challenged.

92.
Defra’s approach to publishing, at least in the AMR area, includes very little effort to influence the public at large, believing that its public credibility is not high enough for it to exert much influence.  Rather, it concentrates on influencing key people such as independent medical experts.  This has led to a widespread better understanding of the position of AMR in animals, and of the work that Defra is doing in the area, amongst such experts.  According to Defra, these experts often choose to support the Department, for example on emerging issues such as MRSA and ESBL.

Criterion 8: …shares, transfers and manages knowledge

93.
The research teams conducting AMR projects have various fora in which to come together to share experiences and learning.  Most meet several times each year.  In some cases, Defra holds project monitoring and progress meetings together with these fora meetings, in order to reduce duplication and maximise opportunities for knowledge sharing.

94.
For example, the VLA and the universities of Bristol and Birmingham hold an annual scientific discussion meeting, attended also by VMD and AHW staff, to exchange information on the related projects in which they are engaged.  They may also hold other meetings, not attended by Defra representatives, on other occasions.

95.
A further example is the quarterly meeting of the VLA’s Food and Environmental Safety Research Management Team.  This meeting reviews the progress of all of VLA’s projects in this area, including those in AMR research, from both financial and scientific perspectives.  The meeting includes presentations to provide information on each project.  VLA invites its customers for these projects to participate, including Defra and the FSA.

96.
Knowledge sharing with other government departments chiefly takes place through three inter-departmental committees:

· DARC
 (particularly on the animal health side) via its meetings, personal interactions between members and its website

· MSFFG
 via its meetings and its published databases of research gaps and projects

· The Special Advisory Committee on Antimicrobial Resistance (SACAR)
 (particularly on the human health side) through reports from Defra

Criterion 9: …has implemented Guidelines 2000 and the Code of Practice for Scientific Advisory Committees

Advisory Committee for the Microbiological Safety of Food (ACMSF)

97.
Earlier paragraphs describe the critical role played by ACMSF in the birth of the AMR research programme.  The initial set of AMR research projects was chosen directly in response to the research priorities identified by ACMSF in its 1999 Report on the impact on human health of antimicrobials in food
.

98.
Set up in 1990, ACMSF is a statutory committee providing expert advice to Government on questions relating to microbiological issues and food.  It reports to the FSA and provides advice in response to requests from the FSA and also on matters that Committee members themselves identify as important.  It consists of independent experts drawn from a wide range of interests.  Its website provides details of its remit, membership and issues dealt with, and links to annual reports
.

99.
ACMSF has had little or no involvement with the AMR programme since the programme’s launch, nor has it followed up to see what actions have been taken as a result of its 1999 Report.  Indeed, it appears that Defra had to ask ACMSF if it could tell ACMSF what it had done in response to the Committee’s 1999 Report recommendations.  More recently, links with ACMSF have improved as a result of having some members in common.  The Chair of ACMSF has been a member of DARC for the last three years, while the representative of the FSA on DARC is also the Scientific Secretary of the ACMSF.

Specialist Advisory Committee on Antimicrobial Resistance
 (SACAR)

100.
SACAR is an independent advisory committee, set up in 2001 to provide expert scientific advice on resistance issues arising from medical, veterinary and agricultural use of antimicrobials.  The Committee advises the Government on its strategy to minimise illness and death due to antimicrobial resistant infection and to maintain the effectiveness of antimicrobial agents in their medical, veterinary and agricultural use.  The Department of Health provides its Secretariat.  VMD staff advise it on the progress of the AMR research programme and receive any comments it wishes to make.  SACAR’s involvement with the AMR research programme appears to be minor.

Other advisory committees

101.
The Veterinary Products Committee
 advises Ministers on the safety, quality and efficacy of veterinary medicines and promotes the collection and investigation of information relating to suspected adverse reactions to veterinary medicines.  Its Secretariat is provided by VMD.  It has no direct interest in the AMR research programme but occasionally receives reports on AMR-related issues and will comment if it sees anything in the AMR research programme of relevance to new medicines.  Such comments are said to be rare.

102.
The Foodborne Disease Strategy Consultative Group
 was set up by the FSA in 2001, involving a cross section of stakeholders, to help the FSA meet its target of reducing foodborne disease by 20% by April 2006.  VEROD provides the Group with news of the AMR research programme.

103.
The Advisory Committee on Releases to the Environment
 is an independent group of leading scientists that gives statutory advice to Ministers in the UK and devolved administrations on the risks to human health and the environment from the release and marketing of genetically modified organisms.  Its Secretariat is provided by Defra.  It provides occasional input to the AMR programme.

Criterion 10: …uses, maintains and develops scientific expertise (including both capacity and capacity building)

104.
Defra has some internal expertise that enables it to be a ‘smart customer’ for the research it commissions.  These include, for example, the research managers, veterinary surgeons and product specialists.  The Programme Manager has a research background in medical microbiology and AMR and, prior to joining Defra, spent 17 years working in the field at the Erasmus Medical Centre in Rotterdam.  However, the AMR research programme covers such a wide and specialised range of scientific subjects that it would be unrealistic for Defra to have its own specialists for every subject.  Hence it relies heavily on external advice, for example its peer review community and the members of DARC.

105.
Defra commissions the bulk of the AMR research through open solicitations for ideas, so there is little attempt to favour particular centres of expertise.  In practice, some contractors (principally the universities of Bristol and Birmingham and the Veterinary Laboratories Agency) do repeatedly succeed in winning contracts so Defra’s funding does help them to sustain and further develop their expertise.

106.
Occasionally, Defra does fund research in order to build up or sustain scientific expertise.  It sees this as essential in order that groups exist who are able to provide the advice on which to base policy.  A recent example has been VMD’s commissioning of work on the use of organophosphates in sheep dips.  Such support for expertise development is not common in AMR research though in one instance (specialised work on residues) VMD did commit £300,000 to the Central Science Laboratories to support a team able to respond to emergencies.  This £300,000 is the minimum that CSL will receive from the Veterinary Medicines R&D programme and only comes into play if CSL does not win projects to that value in any one year (although in practice this has not yet happened).  Other examples of projects set up to develop expertise are the development of molecular typing methods for resistance profiles (led by the Health Protection Agency) and work on MRSA at the Veterinary Laboratories Agency and at the Royal Veterinary College.  However, the funding available is said to be less and less sufficient to enable Defra to provide all the support for expertise development that is needed. 

Box A

	An example of the research commissioning process:

The 2005 Competition

Defra has recently completed a competition for new projects in the veterinary medicines part of the AMR programme.

The research requirements arose primarily from the December 2004 Review of the programme, which had identified several topics that were felt to be worth further study.  Defra published an open Call in March 2005, asking for ideas in the form of concept notes in each of these topics.

Defra received a total of 28 AMR concept notes in response to the Call.  It passed all 28 to each of three peer reviewers.  Two of the reviewers were UK-based while the third was in The Netherlands.  The reviewers assessed each concept note for scientific quality and relevance to the requirement specification, to the extent that assessment was possible given the brief nature of a concept note.

An assessment meeting, attended by the peer reviewers and the AMR research managers, considered the concept notes and the peer review comments and ranked the concept notes according to scientific quality.  Following approval of the highest ranking concept notes by the VMD policy customer, Defra invited the authors of seven selected concept notes to develop them into full proposals, using Defra’s standard SID3 submission form, with a two-month period in which to do so.

VEROD received the seven full proposals and passed them, for assessment, to the research manager at VMD and to the same three peer reviewers who had examined the concept notes.  The assessors reported back to VEROD with their qualitative views together with scores on a 1-to-5 scale against criteria covering science quality, the ability of the bidder to deliver the work, cost and relevance.  VEROD aggregated the scores to arrive at an overall ranking of the seven proposals and assembled this and all the scores and comments into a booklet.

The booklet provided the briefing for a selection meeting involving the VMD research manager and the AMR Programme Manager and one other from VEROD.  The meeting discussed all the proposals, their scientific quality, relevance to requirement and overall policy relevance.  At a further meeting with the VMD policy customer, three proposals were selected and approved for funding.  The three proposals are now the subject of contract action.

Of the 21 concept notes not selected for development into full proposals, some were assessed as being of good scientific quality but not sufficiently relevant to the rather loosely specified requirement.  However, Defra intends to consider these for future funding since they may be relevant to other aspects of the AMR programme.  VEROD acknowledges that a tighter requirement specification would have reduced the effort spent by bidders preparing concept notes that were then rejected as not relevant.  The next Call will include a tighter specification.  However, the benefit of a broad specification is that it attracts novel ideas that might otherwise not come forward.




Box B

	An example of an issue raised at the first Programme Review:

Project VM0201, Assessment of factors influencing the development of resistance to fluoroquinolone antibiotics used in pigs and poultry
This project included a survey of farms across the UK to assess the prevalence of fluoroquinolone resistance in E. coli and Campylobacter in poultry.  Recruitment for this survey occurred at the time that the Food and Drug Administration in the USA had proposed to withdraw approval for the use of fluoroquinolones in US poultry production.  This created a sensitivity among poultry companies and their veterinarians that a similar ban might be considered in the UK.  

Fluoroquinolones are easy to administer and efficacious and it was felt that their loss to prescribing would have a deleterious effect on animal health and welfare in this country.  Therefore, there was industry resistance to co-operate in a project that had the potential to generate data that might be used to support a ban.  There was considerable suspicion that this was how the data might be used and a perception expressed to the project team that MAFF/Defra-funded research would be used to undermine rather than support the UK farming industry.

The reluctance of companies to co-operate and the prolonged negotiations required to recruit farms slowed progress on the project and resulted in a lower number of farms being sampled than had originally been proposed.

The contractors alleviated some of the problems by prolonged negotiations using the positive industry contacts it had built up in previous studies, by detailing the aims of the AMR studies and approaches, by allowing veterinarians or company staff to take samples following instruction by the study team, by agreeing to discuss the findings with participating veterinarians at the end of the study before publishing the results and by ensuring that, until this time, results remained confidential.  As a result, sufficient farms were recruited to draw sound scientific conclusions.

As an additional part of the project, the contractor had hoped to follow the distribution of resistant organisms through the poultry production chain and study the effect of cleaning and disinfection.  However, the contractor encountered further difficulties maintaining co-operation when it found fluoroquinolone-resistant organisms in flocks where fluoroquinolones had not been used and persistence after cleaning and disinfection.  When the results were reported to the companies involved in these studies, they became concerned about the implications of the findings and withdrew their co-operation.  The contractor was unable to recruit any other companies to this part of the project and, for this reason, negotiated an amendment to the project introducing an additional objective to further characterise the resistant organisms from the survey and test their disinfectant resistance in the laboratory.

However, Defra obtained some important findings from the limited study that it was possible to complete.  These are in the final report which will be published on the Defra and VMD websites and reported at the ‘release of results’ meeting for this project in the next few months.




Box C

	An example of a decision taken at the second Programme Review:

Project OD2007, “Genetic characterization of resistance markers in sentinel Escherichia coli and Enterococcus in farm animals”

The second Review concluded that this project was academically excellent and an important horizon scanning activity.  Although the research does not answer a current policy question, it is anticipated that it will be important to future policy.  Defra has decided, as a result of the second Review, to continue to fund this work.
Given the apparent importance of its findings, the initial project had already been given a one-year extension of Defra funding.  This was agreed between VEROD and AHW (the project is funded by the AHW part of the AMR programme).  The aim was to retain the expertise of the principal worker while Defra arranged the second Review of the AMR programme.

The contractors told Defra that they were hoping to secure BBSRC funding to continue the work.  In the event, BBSRC did not fund a new project.  In line with the second Review’s conclusions regarding the importance of this work, Defra has now commissioned a further project.

The proposal for the new project was received as a part of the most recent VMD call for concept notes.  Peer reviews of the concept note and full proposals were arranged by VEROD.  As with its predecessors, the new project is funded through the part of the AMR programme for which AHW is the policy customer.




Box D

	An example of policy development based on scientific evidence:

The veterinary use of quinolones

When Defra started looking at AMR, there was a lot of concern about quinolone use in animals, especially in poultry.  Research (including that described in Box B) has shown that resistance to quinolones, developed when animals are exposed to them, can easily be transferred to other animals.  However, surveillance has suggested that prevalence of quinolone resistance in the UK is actually levelling off.

This work has helped Defra to develop its policy position in that it now believes that it is acceptable to continue using quinolones in poultry, as there has been no significant recent increase in the prevalence of resistance.  

An additional benefit of the research has been to encourage the responsible use of quinolones.  As the research has shown that resistance is possible, there is now pressure on vets to use quinolones responsibly.  This has led to changes of practice, e.g. turkey eggs are no longer routinely dipped in quinolone.  At the same time, Defra believes that its discussions with the industry have led the industry to recognise that care is required when using quinolones.
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�http://www.vmd.gov.uk/General/DARC/DARC.htm


� See the discussion of Criterion 3 for more details of DARC


� See the discussion of Criterion 3 for more details of MSFFG


� See the discussion of Criterion 9 for more details of SACAR


� Advisory Committee on the Microbiological Safety of Food. Report on Microbial Antibiotic Resistance in Relation to Food Safety. HMSO. London. 1999


� http://www.food.gov.uk/science/ouradvisors/microbiogsafety/


� � HYPERLINK "http://www.advisorybodies.doh.gov.uk/sacar/" ��http://www.advisorybodies.doh.gov.uk/sacar/�


� http://www.vpc.gov.uk


� http://www.food.gov.uk/safereating/microbiology/fdscg/


� http://www.defra.gov.uk/environment/acre/index.htm
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