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Antibiotic stewardship programs (ASPs) are meant to promote appropriate use of antibiotics and to help maintain the effectiveness of antibiotics. For the United States (US) animal agriculture industry, multiple resources exist to guide antibiotic stewardship practices. Animal management certification programs can promote on-farm compliance with antibiotic stewardship through the incentive of achieving certification. The goal of this project was to determine whether the stewardship-related requirements of US-based certification programs align with identified core components of antibiotic stewardship in food animal agriculture using the Antibiotic Stewardship Assessment Tool (ASAT). We applied the ASAT to publicly available information from four different US animal agriculture certification programs that incorporate some level of antibiotic stewardship. In part due to varying scopes, the programs demonstrated a great deal of variability in meeting the metrics of the ASAT, with one program meeting all the required metrics and the other three only meeting the metrics to varying degrees (ranging from 3 to 67%). We identified several areas as opportunities for enhancing and promoting ASP implementation on farms. The area with the most opportunity for improvement is evaluation. Evaluation can help ensure effective outcomes of stewardship practices and ensure accountability for following recommended antibiotic stewardship guidelines. While evaluation currently may fall outside the scope of some certification programs, the incorporation of more specific antibiotic stewardship evaluation details within certification program content could serve as an important mechanism for promoting voluntary on-farm compliance with antibiotic stewardship guidelines.
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INTRODUCTION

Antibiotic resistance is a critical global public health threat that requires enduring action from those who use and rely on antibiotics to treat infections (World Health Organization, 2015; Food and Agriculture Organization of the United Nations, 2016; OIE World Organisation for Animal Health, 2016; Federal Task Force on Combating Antibiotic-Resistant Bacteria, 2020). One approach to combating antibiotic resistance is through implementation of antibiotic stewardship programs (ASPs), yet the definition of stewardship and what actions determine effective stewardship can vary depending on the setting. Overall, ASPs are meant to promote appropriate use of antibiotics and to help maintain the effectiveness of antibiotics. Comprehensive ASPs (which usually incorporate some form of leadership commitment, actionable policies and interventions, accountability through tracking and review, drug expertise, and education) have been implemented and shown to be effective in human medical settings for many years (Davey et al., 2017; Nathwani et al., 2019; Centers for Disease Control Prevention, 2020). Yet similar documentation of comprehensive ASPs in veterinary medical settings has been lacking in the United States (US) even though resources to guide the development of ASPs have become increasingly available (Weese et al., 2013; Page et al., 2014; Guardabassi and Prescott, 2015; Guardabassi et al., 2018; Lloyd and Page, 2018). This has started to change, especially in larger veterinary hospital settings such as teaching hospitals (Redding et al., 2020b; Feyes et al., 2021; University of Minnesota, 2021); however, information remains limited regarding comprehensive ASP implementation on-farm in US animal agriculture settings.

In animal agriculture, one component of antibiotic stewardship that frequently receives attention is decreasing antibiotic drug use; however, decreased antibiotic drug use alone does not equate to good stewardship. Antibiotics can still be used inappropriately and if antibiotics are withheld completely, animal health and welfare can suffer, which can often result in negative economic and social consequences (Bengtsson and Greko, 2014; Karavolias et al., 2018; Singer et al., 2019). In 2017, the US Food and Drug Administration (FDA) implemented significant policy shifts to improve responsible use of antimicrobial drugs (including antibiotics) in animal agriculture (U. S. Food and Drug Administration, 2012, 2013). These changes included eliminating the use of medically important antibiotics for growth promotion in food animals and requiring veterinary oversight for the use of medically important antibiotics in animal feed or water. The anticipation of these policies, which were years in development, and their full implementation have contributed to an overall decrease in antibiotic use in at least the US poultry industry (U. S. Poultry and Egg Association, 2019; Singer et al., 2020a,b), while the effects on overall antibiotic use in other industries for major food animal species in the US (i.e., cattle, swine) are currently less certain, in part due to variable antibiotic use measures and data collection within these industries (Davies and Singer, 2020; Hope et al., 2020; Schrag et al., 2020). The FDA has developed additional guidance to ensure veterinary oversight for all medically important antimicrobial drugs approved for use in animals (U. S. Food and Drug Administration, 2021). Other high-income countries have implemented similar, and in many cases more strict or comprehensive, approaches to antibiotic use in animals (Australian Government, 2017; Government of Canada, 2017; More, 2020). Still, effective antibiotic stewardship on-farm involves more than simply decreasing overall antibiotic use.

In addition to these federal initiatives, multiple US professional veterinary organizations and state agricultural programs have developed antibiotic stewardship guidelines for food animal veterinarians and animal agriculture producers (American Association of Bovine Practitioners, 2017; American Association of Avian Pathologists, 2018; American Association of Swine Veterinarians, 2020; California Department of Food and Agriculture, 2021; Minnesota Department of Agriculture, 2021), although the implementation of these guidelines has generally been left to individual veterinarians and producers. Existing guidelines overlap in content and typically endorse or incorporate the core principles of antimicrobial stewardship as outlined by the American Veterinary Medical Association (AVMA) (American Veterinary Medical Association, 2021). Few reports, however, have examined the implementation of comprehensive ASPs on-farm to ensure effective stewardship and literature reviews indicate that more evidence-based data are needed to inform antibiotic stewardship practices (Sargeant et al., 2019). The US Department of Agriculture's (USDA's) National Animal Health Monitoring System (NAHMS) published two reports in 2019 on their first “in-depth look” at antimicrobial drug use and stewardship practices on US swine sites and cattle feedlots the year before the FDA policy changes went into effect (i.e., 2016) (U. S. Department of Agriculture, Animal and Plant Health Inspection Service, 2019, 2020). These reports will serve as a benchmark for comparison with antibiotic use and stewardship practices in future studies. The impact of these policies, guidelines, and collection of antibiotic use data require continued study, standardization, and consideration when implementing comprehensive ASPs in agricultural settings.

While further study and data collection are necessary to understand more fully antibiotic use and antibiotic stewardship practices in US animal agriculture, to combat antibiotic resistance veterinarians and animal agriculture industries must continue to implement what are currently deemed best practices regarding antibiotic stewardship. Various quality assurance and process-verifying programs (including certification programs) in the US help veterinarians and producers accomplish this by incorporating aspects of antibiotic stewardship into their program content. While these programs range in purpose and scope, programs that involve certification can promote best animal-production practices on farms by providing training and education on important animal health issues and by ensuring that farms meet a set of standards through audits, self-assessments, or other verification methods. Some programs focus their efforts on educating and training their stakeholders and also provide tools to assist with implementation of program content. Others provide producers a way to build consumer confidence and market their products by verifying the implementation of specific agricultural processes. Similar programs have been implemented in other countries with success and some criticism—citing the need for critical review of such programs (More et al., 2017; More, 2020).

We conducted the project described here to evaluate existing certifying-level programs in the US that incorporate antibiotic stewardship components into their program requirements. To do so, we used an assessment tool recently developed by The Pew Charitable Trusts that considers actionable metrics to determine if the programs' requirements for farm or producer certification align with core principles of antibiotic stewardship in animal agriculture and to what degree. With the goal of advancing current antibiotic stewardship efforts, we have identified common areas of strength in existing programs' antibiotic stewardship requirements and potential areas for improvement to promote on-farm ASP implementation.



METHODS


The Antibiotic Stewardship Assessment Tool

The Antibiotic Stewardship Assessment Tool (ASAT) (see supplement for full version) was developed for use by food-systems stakeholders within the major animal agriculture industries in the US (i.e., cattle, swine, poultry). The stated objective of the tool, which is intended to be used to evaluate qualified animal management certification programs (definition below), is to “facilitate the transparent and regular assessment of progress in antibiotic stewardship throughout the supply chain in US animal agriculture.” The ASAT includes four key elements of antibiotic stewardship: (1) commitment and culture, (2) veterinarian guidance and partnership, (3) disease prevention strategies, and (4) optimal treatment approaches. Each key element is further divided into three core components: foundation, implementation, and evaluation. The foundation core component is focused on knowledge, training, or understanding; the implementation core component is focused on having policies, procedures, and plans in place that promote meaningful stewardship; and the evaluation component is focused on validating stewardship practices, such as observing staff, conducting audits or document reviews, and assessing adherence to stewardship practices. Metrics are specified for each of the three core components under the four key elements; the metrics identify actionable steps that can be taken at the farm-level to effectively achieve the respective core component and thus can be used to evaluate the implementation of meaningful antibiotic stewardship in animal agriculture across the four key elements (Table 1). The key elements and core components of the ASAT were developed by a group of major food companies, retailers, livestock producers, and trade and professional associations in dialog with the Farm Foundation and The Pew Charitable Trusts and summarized in a Framework for Antibiotic Stewardship in Food Animal Production document (The Pew Charitable Trusts, 2018a,b). Construction of the ASAT was modeled after the Global Food Safety Initiative's (GFSI's) benchmarking tools and Benchmarking Requirements (Global Food Safety Initiative, 2021).


Table 1. Assessment metrics in the Antibiotic Stewardship Assessment Tool (ASAT) for each key element by the three core components (Foundation, Implementation, and Evaluation).
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Certification Programs

The ASAT defines an animal management certification program as “any program that incorporates an evaluation of antibiotic stewardship as a component of the program's certification requirements and meets the following criteria: (1) the program is a certifying program that directly evaluates the workforce training and animal production practices of major food-producing species (i.e., cattle, swine, poultry); (2) the program criteria are freely available and accessible to the public (e.g., are available on the program website [or upon request]); and (3) the program is open to participation by all producers that meet the program requirements (company-specific and proprietary policies are excluded from evaluation).” For this study, efforts were aimed at identifying certification programs located in the US.

We conducted online searches between November and December 2020 to identify certification programs in the US that met the selection criteria listed in the ASAT. We used key terms, and different combinations of key terms, that could return certification programs (e.g., antibiotic stewardship certification agriculture, agriculture antimicrobial stewardship program, antimicrobial stewardship poultry, etc.). We looked at the previews to the sites that were returned from each search for the first two pages of search results, pursuing sites that appeared to reference programs that could meet the inclusion criteria. In addition to these key-term searches, we reviewed company websites for 10 of the major food-animal agriculture companies in the US (as identified in the National Provisioner's Top 100 Processors Report and Dairy Foods' annual Dairy 100) for mention of potential certification programs that could meet the inclusion criteria; these companies represented the beef, dairy, pork, and poultry industries.

To ensure we had identified all applicable programs, we also reached out to at least one subject matter expert (SME) from each of the following: professional or trade organizations for animal agriculture industry (at least one from each primary industry sector), veterinary professional organizations, and academia. Criteria for selection of SMEs were defined as follows. Professional or trade organizations must: (1) be national in scope to avoid possible regional bias; (2) be broadly representative of the industry sector, to include representing multiple producers; (3) have demonstrated interest in farm-related policies or standards; and (4) should not be an organization already identified as a program to be evaluated for this project. Veterinary organizations must: (1) be national in scope to avoid possible regional bias, (2) be broadly representative of veterinarians involved with food animal agriculture and/or public health, and (3) have demonstrated interest in antibiotic resistance issues. Academia representatives must have: (1) expertise in antibiotic resistance/stewardship content, (2) experience/expertise working with the food animal industry, and (3) be associated with a reputable university.

Following these searches and discussions, we identified the following four US certification programs for inclusion in this study (listed in alphabetical order): Beef Quality Assurance (BQA), the National Dairy Farmers Assuring Responsible Management (FARM™) Program, One Health Certified™ (which at the time of this study only had chicken and turkey standards), and Pork Quality Assurance® Plus (PQA® Plus). While the scopes of these programs vary significantly, they all include specific components or tools that can be used to evaluate workforce training and animal production practices, which are publicly available and open to all qualifying producers. We identified multiple additional programs, agencies, and companies that discuss antibiotic stewardship in animal agriculture; however, none met the criteria for a certification program as defined in the ASAT. One of these was a certifying-level program but it did not meet the ASAT criteria of directly evaluating workforce training and animal production practices.



Data Collection and Application of the Tool

For the four identified certification programs, we reviewed publicly available information from the program websites related to the antibiotic stewardship components identified in the ASAT. Materials included program manuals, field guides, audit checklists, assessment or evaluation guides, drug residue reference manuals, guides for responsible antibiotic use, templates, and text on website landing pages (e.g., FAQ pages). We then applied the ASAT to assess each program based on the publicly available information.

For each certification program, using Excel spreadsheets (Microsoft Excel, RRID:SCR_016137), we recorded if the requirements for each metric were: (1) fully met, (2) partially met (i.e., some, but not all, of the requirements were met), or (3) not met (i.e., none of the requirements were met). We established decision-making rules to ensure consistency within (and across) programs for how metrics could be met. For example, if a metric “required” a certain practice or activity to fully meet the metric, we defined “required” to include those practices or activities necessary to achieve certification or program site status. If a practice or activity was only recommended (e.g., through guidelines, principles, good production practices, or best practices) but not required for certification or program site status, we considered that metric to be partially met rather than fully met. For each metric, we also recorded notes explaining how the publicly available information provided evidence that the program fully met, partially met, or did not meet the listed requirements.



Verification of Information

Through program websites, we identified either an individual point of contact email or a generic “contact us” option for each certification program. We sent an initial electronic inquiry to all programs requesting a discussion to verify information we had gathered about the program and to ensure the validity of any assumptions made and resultant findings regarding how the metrics were classified. Personnel from each of the four programs responded to our inquiry and participated in a conference call discussion specific to their program. During the calls, we also inquired whether the information that we could not find on the program website was available elsewhere and could be shared upon request. Documents “available upon request” were considered to be publicly available. During each call, the program representative(s) also agreed to review and validate the information we gathered regarding their program.

Following the calls, we sent a copy of the completed spreadsheet to the representatives from each program for their review. All program representatives agreed with the information gathered and some provided additional information that resulted in minor changes to the completed spreadsheets.



Data Analysis

Data analysis was conducted by summarizing and comparing the information gathered in Excel for each certification program. We assigned a letter (A, B, C, or D) to each program to present results. In addition to individual metrics outlined in Table 1, for each program we assessed the four key elements of stewardship (i.e., commitment and culture, veterinary guidance and partnership, disease prevention strategies, and optimal treatment approaches) by the separate core components of foundation, implementation, and evaluation. We then summarized results across the four programs.

When considering the key elements by the separate core components, if all the individual metrics under a foundation, implementation, or evaluation core component section were met, this was recorded as “yes” for that specific key element-core component section. If any of the individual metrics under a core component section were not met but at least one or more of the other metrics in that section were met or partially met, this was recorded as “partially” for that key element-core component section. Although this did not occur in our evaluation, if all the individual metrics under a core component section were not met this would have been recorded as “no” for that key element-core component section.




RESULTS

All four programs either fully met or partially met the core components for each of the four key elements of stewardship (Table 2), although individual metrics under the core components were not always met (Table 3). One program met all individual metrics listed in the ASAT and the other three programs met 3, 39, and 67% of the total metrics (Table 4). Only one metric was fully met by all programs; this foundation metric involved training under the key element of veterinarian guidance and partnership. No single core component for any key element was met by all four programs nor was there any single key element that had more than one core component met by a majority of programs. For two key elements (commitment and culture and veterinarian guidance and partnership), three of the programs met the foundation core components. In general, programs were more likely to meet the foundation core component metrics, which are focused on providing information and training, whereas programs were more variable in meeting the implementation core component metrics, and less likely to meet the evaluation core component metrics. Only one out of 10 metrics specifically labeled as record keeping in the ASAT was met by a majority of programs.


Table 2. Summary of antibiotic stewardship metrics met by the programs evaluated.
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Table 3. Summary of individual metrics of antibiotic stewardship met by the programs evaluated.
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Table 4. Percentage of total metrics met, partially met, or not met by all programs.
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Element 1: Commitment and Culture

Of nine individual metrics under commitment and culture, three were met by the majority of programs: one metric under each core component. Three of four programs met the single metric under the foundation core component, which focused on requiring regular (i.e., annual) training on antibiotic stewardship. The program that did not meet this metric required training for producers who obtain certification, but the training is not required annually. Out of the five implementation core component metrics, the one that was met by three of the four programs was ensuring procedures are in place to detect and correct any staff behavior inconsistent with caregiver roles and responsibilities. Only one or two programs met the following four metrics: (1) requiring a documented stewardship policy statement signed by senior leadership, (2) requiring that participating operations define caregiver roles and responsibilities regarding stewardship, (3) establishing a system of accountability for stewardship responsibilities by requiring staff to certify certain activities, and (4) requiring documentation for training. One of the three metrics under the evaluation core component was met by three of the four programs: observing staff behavior for consistency with defined roles and responsibilities during farm audits. The other two (one on specifying minimum resource requirements and one on auditing all relevant training, staffing, and staff performance records) were each met by only one program.



Element 2: Veterinarian Guidance and Partnership

While three out of nine metrics under veterinarian guidance and partnership were met by the majority of programs (the same ratio as the commitment and culture key element), all of these metrics were under the foundation core component and one of these metrics was met by all programs [ensuring appropriate training by including information about veterinarian-client-patient relationships (VCPRs) and animal health plans in ASP training materials]. The other two metrics under the foundation core component involved requiring all animal-care staff to participate in training on the VCPR upon employment and annually, and defining roles and responsibilities for veterinarians and farm staff within the confines of the VCPR and animal health plan. For the three metrics under the implementation core component and the three metrics under the evaluation core component, the same two programs fully met all of the metrics. The three metrics under implementation involved: (1) requiring that current written VCPR and animal health plans are in place, (2) ensuring that farms have systems in place to document adherence to these documents, and (3) reviewing these systems and records during farm audits. For the metrics under the evaluation component, the first requires that veterinarians and key farm staff be involved in developing the plans and signing off on them, the second requires farms to review and update the documents annually to account for any animal health issues, and the third requires review of all relevant records during farm audits.



Element 3: Disease Prevention Strategies

Four of the 10 metrics under disease and prevention strategies were met by a majority of programs. Two of the three foundation metrics were met by three programs: (1) requiring that all staff are trained in animal husbandry and welfare and are able to demonstrate competence in tasks they are expected to undertake, and (2) requiring that all staff training related to animal husbandry and welfare is documented. The program that did not fully meet these foundation metrics recommended, but did not require, this training and documentation for certification or site status purposes. The remaining foundation metric requires that animal health plans specifically outline farm-specific disease prevention strategies and related staff training needs. This was fully met by two programs and recommended by the other two programs. For the implementation core component, two of the three metrics were met by a majority of programs: one requiring that animal health plans include written, farm-specific procedures outlining husbandry, biosecurity and other prevention practices, and one reviewing relevant records and assessing plan implementation during farm audits. The third implementation metric ensuring that farms document the full implementation of these plans was only met by two of the four programs. Again, the programs that partially met these metrics recommended, but did not require, these actions for certification or site status purposes. None of the four metrics under the evaluation core component were met by more than two programs. These metrics include: (1) requiring documentation of animal health and performance, including culling, mortality, and any medical treatments, (2) mandating at least annual documented review of these records, (3) evaluating farm adherence to the protocols and prevention practices during on-farm audits, and (4) requiring that animal health and performance details are documented including reasons for any treatments, culling, and mortality.



Element 4: Optimal Treatment Approaches

Of 11 individual metrics under optimal treatment approaches, three were met by a majority of programs. Two of these metrics were under the foundation core component: (1) requiring all animal-care staff to be trained to carry out visual assessments to identify common animal welfare issues and to notify a veterinarian in the event that an animal is suffering ill health or injury; and (2) validating adherence to animal health plan protocols through observation, record review and interviews of farm staff. Two programs met the foundation metric requiring that animal health plans specify major diseases known or thought to be present, and methods of control. And only one program fully met the record-keeping metric, which requires farms to keep animal health and productivity records that document veterinary engagement and requiring regular review of these records. Similar to other key element areas, the programs that partially met these metrics recommended, but did not require, these actions. One of the three metrics under the implementation core component was met by a majority of programs (reviewing records relevant to farm-specific diagnostic and treatment practices and protocols); the other two were only met by one program. The first requires that animal health plans specify farm-specific diagnostic and treatment practices and protocols, including practices to minimize the use of antibiotics with a focus on highest priority critically important antibiotics, with most programs recommending this and not requiring it. The second was the only metric in this study that the majority of programs did not meet and requires that farms keep records quantifying antibiotic use by product name. None of the four metrics under the evaluation component were met by more than two programs; these included: (1) requiring periodic review of animal health and performance records to identify key issues and any preventive actions to improve animal health; (2) requiring review of prescription records, making recommendations to responsibly reduce antibiotic usage where appropriate; (3) requiring review of any prophylactic treatments and making recommendations for appropriate alternative disease prevention practices; and (4) requiring that the review is documented and any changes to routine practice are written into the animal health plan.




DISCUSSION

Certification programs can promote best animal-management practices on farms by providing training and education on important animal health issues and by ensuring that farms or individual producers meet a set of standards to achieve certification. These programs, therefore, can serve as an important mechanism for promoting voluntary on-farm compliance with existing antibiotic stewardship guidelines through the incentive of achieving certification. The goal of this project was to determine whether the antibiotic stewardship-related requirements of identified US-based certification programs align with recognized core components of antibiotic stewardship in food animal agriculture. We also wanted to determine if important gaps exist in implementing antibiotic stewardship practices that could be addressed by recommending improvements to farm certification programs. Furthermore, rather than surveying individual farms, this study was designed to assess US animal-management certification programs, which provide certification to thousands of farms and individual producers. At the time of this study, approximately 8% of the broiler production, 85% of the beef grown, 85% of the pig population, and 99% of the milk supply in the US came from farms or producers certified by the programs included in this assessment (Beef Checkoff, 2020; Samuel et al., 2020; U. S. Department of Agriculture and Agricultural Marketing Service, 2020; National Dairy FARM Program, 2021; U. S. Poultry and Egg Association, 2021). By targeting these certification programs, we were able to generate a reasonable picture of how well antibiotic stewardship practices are being addressed on certified farms, or farms with certified producers, across different food animal industries.

The major findings from this study are as follows. First, the programs demonstrated a great deal of variability in meeting the metrics of the ASAT, which is in part due to the varying scopes of the programs with each having different audiences and intentions. Second, only one metric (under the veterinarian guidance and partnership foundation core component) was fully met by all four of the programs, indicating that efforts to strengthen these programs toward meeting more of the metrics would be of value in improving antibiotic stewardship on US farms. Third, most of the metrics (8 out of 11) for the foundation core component were fully met by a majority of the programs, across all key elements, suggesting that these certification programs play an important role in ensuring that farm staff know what stewardship practices are needed and why, which is a critical first step in voluntary compliance with ASP recommendations. Improving awareness and knowledge alone, however, does not necessarily indicate that these practices are actually being implemented on-farm. Fourth, the core component with the least amount of focus by these programs is the evaluation component. This again is in part due to the varying scopes of the certification programs. For example, some programs are mainly educational in scope and do not include evaluation as a main component of their requirements or activities, or do not include on-farm evaluation at all as part of individual producer certification requirements. Since the evaluation component focuses on documentation and accountability, efforts to strengthen this component across all key elements could improve the effectiveness of these certification programs in promoting antibiotic stewardship at the farm level.

We have highlighted specific recommendations (Table 5), taken from the more granular results of our evaluation (shown in Table 3), that could enhance existing certification programs by focusing resources or improving practices toward several actionable metrics. These recommendations mainly involve strengthening on-farm implementation and accountability. For example, even though not all certification programs require on-farm audits or assessments as part of their certification or site status requirements, all programs could require a documented and signed stewardship policy statement as a condition of certification. Such a policy should help farms or individual producers outline specific commitments to minimum stewardship requirements and ideally should include a commitment to confirm the appropriateness of these resources, including staffing and staff performance, during on-farm audits or assessments. This could involve partnering with existing third–party auditing programs that use the certification program guidelines as the basis for their auditing criteria.


Table 5. Recommendations to enhance existing certification programs.
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Another opportunity to improve implementation of certification program guidelines is to provide greater support for and verification of expected veterinary oversight. Two of the most critical aspects for implementing antibiotic stewardship in animal agriculture settings are the VCPR and the animal health plan. Several metrics involving the veterinarian, and particularly the animal health plan, however, were only partially met or were not met in this assessment. Although all programs we evaluated either require or recommend a VCPR, confirmation and evaluation regarding the extent of veterinary involvement in ASP activities on-farm was not always required. The reliance on veterinarians is an important area of opportunity as veterinarians may not be aware of all the stewardship-related expectations of them or they may lack the resources to effectively implement these expectations. While VCPRs are likely to have increased in recent years given new FDA policies, the USDA's 2017 Antimicrobial Use and Stewardship surveys indicate that, at least on swine sites and cattle feedlots, a VCPR is not always present, especially on smaller operations (U. S. Department of Agriculture, Animal and Plant Health Inspection Service, 2019, 2020). The situation is likely similar in other animal agriculture sectors. Even when a VCPR is present, the frequency of veterinary visits and likely extent of engagement on individual operations can vary considerably. Support of veterinary oversight may include empowering veterinarians via education and providing practical, value-added, and audience-appropriate methods for ASP implementation and communication (Redding et al., 2020a; Gomez et al., 2021; Moore et al., 2021). Other studies, and the National Action Plan for Combating Antibiotic-Resistant Bacteria, reinforce the opportunity for outreach and education of both veterinarians and producers to promote lasting behavior changes that can improve antibiotic stewardship (Speksnijder and Wagenaar, 2018; Federal Task Force on Combating Antibiotic-Resistant Bacteria, 2020). It is worth emphasizing that for this outreach and education to be the most successful, it must incorporate lessons learned from social science including how individual perceptions, attitudes, and values can impact the likelihood of antibiotic stewardship practices being adopted (Speksnijder and Wagenaar, 2018; Redding et al., 2020a,b; Moore et al., 2021). In tandem with veterinary engagement, regular review and assessment of progress made is necessary to ensure success and continued improvement of ASPs (Page et al., 2014; The Pew Charitable Trusts, 2018b). If and when site audits or assessments are conducted, another method that most of the certification programs could use to strengthen ASPs would be to require and support documentation and regular documented review or observation of the following: (1) antibiotic stewardship-related training and confirmation of understanding of any relevant requirements pertinent to antibiotic use or withdrawal; (2) on-farm implementation and adherence to VCPR and animal health plan recommendations; (3) animal health and productivity records, including reasons for any treatments; (4) farm-specific diagnostic and treatment practices and protocols, including practices to minimize the use of antibiotics; and (5) prescription records, including specific review of any prophylactic treatments, with recommendations for adjustments as necessary.

The results of this evaluation, and the application of the ASAT, are not limited to the certification programs included in our study, nor are they limited to sites that use antibiotic drugs. Multiple antibiotic stewardship principles apply to sites that do not use antibiotics (e.g., organic farms), or strictly limit their use, as many components focus on improving animal health and management with the goal of decreasing the need for antibiotic use in the first place. While the programs we included might have the broadest reach to stakeholders in the US, there are multiple additional US programs, possibly more narrowly focused (e.g., strictly focused on antibiotic use) or perhaps more generally applicable (e.g., antibiotic stewardship guidelines), that could use the ASAT. The ASAT is an easily used and thorough tool that, based on our review of certification programs, captured the primary elements that such programs include to effect antibiotic stewardship. The tool, therefore, can help programs to compare and evaluate their antibiotic stewardship requirements. Studies have shown that benchmarking stewardship practices among peers can have a positive impact spurring action and improving antibiotic stewardship behavior among veterinarians and farmers (Speksnijder and Wagenaar, 2018). As new evidence about antibiotic stewardship practices becomes available or new strategies gain acceptance (such as diagnostic stewardship), the metrics within the ASAT could also be expanded. Just as antibiotic use anywhere can lead to antibiotic resistance, stewardship implemented anywhere antibiotics are used has the potential to decrease the development and spread of antibiotic resistance.

While the potential impacts of antibiotic use in animal agriculture on antibiotic resistance in humans is often a primary driver of stewardship efforts in animal agriculture, antibiotic resistance can also have direct consequences on agricultural animals and their caretakers. For example, animals with resistant or difficult to treat infections may undergo more suffering or experience poor welfare. Studies have shown that antibiotic resistance in animals can lead to social-emotional and economic consequences for animal caretakers (Bengtsson and Greko, 2014; Salois et al., 2016; Dee et al., 2018). Furthermore, workers in direct contact with farm animals appear to be at greater risk of acquiring resistant organisms, making antibiotic stewardship outreach efforts to animal caretakers and veterinarians even more important (Bennani et al., 2020).

This study has several limitations. First, the inclusion criteria for certification programs resulted in a small number of programs with various scopes being evaluated. Other antibiotic stewardship-related programs that did not meet the ASAT criteria for being a certification program were not included. Second, we combined the information for different programs and the programs have different objectives and scopes. Third, this evaluation focused on the processes of the programs as described in publicly available written sources. These processes may not represent actual actions that happen on-farm. Fourth, we acknowledge that the application of the metrics within the ASAT to individual programs is somewhat subjective. We attempted to address this by creating a list of rules for what type of program information “met” a metric vs. only “partially met” a metric, and the breakdown of some metrics to separate actionable pieces also assisted with this issue, yet interpretation of program information and of metrics within the tool remain, to some extent, user dependent. Our process of verifying information gathered about each program with representatives from the respective programs was an additional way to address this limitation and to ensure our assumptions were valid. However, even verification from the program representatives regarding our interpretations of how metrics were met may have been somewhat subjective or biased in their favor.



CONCLUSION

This study offers valuable information regarding possible strategies to improve antibiotic stewardship metrics used by certification programs involved in animal agriculture. One of the programs met all of the metrics, while the other three varied widely and only partially met the metrics, indicating opportunities for enhancing the effectiveness of these certification programs in promoting antibiotic stewardship on farms. The area with the most potential for enhanced action is evaluation. Evaluation, as with evidence-based medicine, is critical to show actions are effective as well as to ensure accountability. The detailed assessment of existing certification programs presented in this study can help existing and future certification programs fill in potential gaps in ASP-related requirements and activities to potentially expand the reach and impact of their efforts.
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1. Require a documented and signed stewardship policy statement as a condition
o certification.

« The policy should outiine specific commitments to minimum stewardship
requirements and ideally should include a commitment to confim the
appropriateness of stewardship resources, including staffing and staff
performance, during on-farm audits or assessments.

2. Provide greater support for and verification of expected veterinary oversight

o This should include outreach to and education of veterinarians and
incorporate support (e.g., record-keeping methods or templates,
communication guidance, on-farm audits o assessments) to enhance,
confirm, and evaluate the extent of veterinary involvement in stewardship
activities on-farm.

« This also should integrate lessons learned from social science including
how individual perceptions, attitudes, and values can impact the likelihood
of antibiotic stewardship practices being adopted by both veterinarians
and producers.

3. Require and support documentation and regular documented  review
or observation of the following (this should include documenting
any necessary updates or changes to on-farm practices to reinforce
continuous improvement):

 Antibiotic stewardship-related training and confirmation of understanding of
any relevant requirements pertinent to antibiotic use or withdrawal;

o On-farm implementation and adherence to VCPR and animal health plan
recommendations;

o Animal health and productivity records, including reasons for any
treatments;

« Farm-specific diagnostic and treatment practices and protocols, including
practices to minimize the use of antibiotics; and

 Prescription records, including specific review of any prophylactic
treatments, with recommendations for adjustments as necessary.

This table presents specific recommendations to enhance antibiotic stewardship
components of existing certification programs, if not akeady included in program
certification requirements, based on the results of this assessment. VCPR, veterinarien-
client-patient relationship.





OPS/images/fsufs-05-724097-t003.jpg
‘Commitment and culture

Foundation Core Component: Know about antibiotic stewardship and why it is needed

Metri
1. Staff with animal care responsibilties are required to participate in regular training (at least annually) that
includes antibiotic stewardship principles.
« One program (B) requires regular training for producers who get certfied, but it does not have to be at feast
annual; this program also recommends regular training for staff with animal care responsibilies.
Implementation Core Component: Animal caregivers understand and embrace their role in stewardship

Metrics:

1. Require a documented stewardship policy statement signed by the farm's senior leadership.

o Three programs (A,B,D) provide stewardship principles and guidelines, and in some cases written antibiotic
residue prevention statements, but do not require specific documented stewardship policy statements.

2. Require that participating operations define caregiver roles and responsibilties regarding stewardship.

« Two programs (8,D) provide good production practice guidelines but do not require defined caregiver roles
and responsibilties.

3. Establish a system of accountabilty for stewardship responsibilties by requiring responsible staff to certify each
time they have completed tasks such as daiy health checks, mortality counts, and other caregiving
responsibilties (as outlined in the caregiver roles and responsibilties by initialing checkists and data entries).

 One program (A) requires and one program (B) recommends that staff conduct daily health checks,
especially for high-risk animals; however, neither of these programs specifies that staff must certify these
daly health checks.

« Two programs (AB) do not have staff certify mortality counts.

o Al programs require (A,C,D) or recommend (B) that staff certify medication and treatment tasks.

4. Ensure farms participating in the program have procedures in place to detect and immediately correct any staff
behavior inconsistent with the outlined caregiver roles and responsibilties.

« One program (B) recommends that farms have procedures to detect and correct staff behavior

RECORD KEEPING:

5. Require documentation for training, confirmation of understanding of any relevant legal or regulatory
requirements pertinent to antibiotic use or withdrawal, observation of on-farm performance, and review of
these records during farm audits.

« All programs require (A,C,D) or recommend () that farms have procedures in place for observation of
on-farm performance and review of records pertinent to legal or regulatory antibiotic use or withdrawal
requirements.

« Two programs (A,B) provide recommendations for training and methods to ensure understanding but do
ot require documentation and review relevant to these requirements.

Evaluation Core Component: Demonstrate commitment to stewardship

Metrics:

1. Specify minimum resource requirements for stewardship implementation and assess appropriateness of
resources during farm audts.

o Three programs (A,B,D) provide guidelines and regulatory compliance information but not specific minimum
resource requirements for stewardship implementation and do ot assess appropriateness of resources
during farm audiits or assessments.

2. Audit al relevant training, staffing and staff performance records.
« All programs reqire (A,C,D) or recommend (B) that farms audit relevant training records and staff
performance.
o Three programs (A,B,D) do not audit staffing records.
3. Observe staff behavior for consistency with defined roles and responsibilies uring farm audts.
o Allprograms require (A,C,D) or recommend (B) that staff behavior is observed for consistency with roles
and responsibilties during farm audits or assessments.

Veterinarian guidance and partnership

Foundation Core Component: Understand VCPR and its importance

Metrics:

Ensure veterinarians and farm staff are appropriately trained by:

1. Including information about VGPRs and animal health plans in mandatory ASP training materials.

2. Requiring that all staff with animal care responsibilities participate in training programs upon employment and
annually thereafter.
o Allprograms require (A,C,D) or recommend (B) training programs for allstaff with animal care responsibilties
upon employment; one program (B) does not require or specificaly recommend annual training thereatter
3. Defining the roles and responsibiliies of veterinarians and farm staff within the confines of a VGPR and animal
health plan.
« One program () provides guidelines for establishing veterinarian responsibilties, but not farm staff, within
these confines.
Implementation Core Component: Have a valid VCPR and animal health plan in place
Metrics:
1. Require participating operations to have a current, written VGPR and animal health pian in place and require
that both documents meet accepted professional standards.
« All programs require (A,C,D) or recommend (8) that operations have a VCPR.
o Two programs (B,D) recommend that operations have an animal health plan in place as a good production
practice.
RECORD KEEPING:

2. Ensure farms have systems in place to document farm staff adherence to the content of these documents; and

3. review these systems and records during farm auits.

o All programs require (A,C,D) or recommend (B) that farms have systems in place to document farm staff
adherence to the VCPR and that these systems and records are reviewed during farm audits or
assessments. Two programs (A,C) require and one program (B) recommends documentation and review of
adherence to an animal health plan; one program (D) requires documentation and review of adherence to
related standard operating procedres.

Evaluation Core Component: Demonstrate that veterinarian has an appropriate oversight role

Metrics:

1. Require veterinarians and key farm staff be involved in the development and review of animal health plans and
reqire veterinarians to sign off on the animal health plans and certify their involvement.

o Two programs (B,D) recommend but do not require veterinarians and key farm staff be involved in the
development and review of animal health plans; these programs do not require veterinarians to sign off on
the plans and certity their involvernent.

2, Require farms to review and update these documents in collaboration with their veterinarian at least annually to
account for any animal health issues with either significant incidence or impact on productivity and welfare.

« Two programs (B,D) recommend but do not require farms to review and update these documents in
collaboration with their veterinarian at least annually.

RECORD KEEPING:
3. Review all relevant records during farm auits.

o See above

Disease prevention strategies

Foundation Core Component: Know spectrum of options to prevent diseases
Metrics:
1. Require that all staff are trained in animal husbandry and welfare and are able to demonstrate competence in
any tasks they are expected to undertake.
« One program (B) recommends that staff are trained in animal husbandry and welfare and are able to
demonstrate competence via staff observation.
2. Require animal health plans specifically outline farm-specific disease prevention strategies and related staff
training needs.
« Two programs (B,D) recommend or provide guidelines for outlining farm-specific disease prevention
strategies but do not require this for certification.
RECORD KEEPING:

3. Require that all statf training related to animal husbandry and weffare is documented.

« One program (B) recommends that staff training related to animal husbandry and welfare is documented.
Implementation Core Component: Implement appropriate husbandry, biosecurity and other prevention
practices

Metrics:

1. Require that animal health plans include written, farm-specific procedures outiining husbandy, biosecurity and
other prevention practices.
« One program (B) recommends that animal health plans include written, farm-specific procedures outlining
husbandy, biosecurity and other prevention practices.
2. Review relevant records and assess plan implementation during farm audits.
o All programs reqire (AC,D) or recommend () review of relevant records during farm auis or site
assessments though may not directly assess full plan implementation (see below).
RECORD KEEPING:

3. Ensure that farms document the full implementation of these plans.
« Two programs partially ensure implementation by confirming relevant records and observing some on-farm
activity during required (D) or recommended (B) site assessments.
Evaluation Core Component: Demonstrate protocols and prevention practices
Metrics:
1. Require documentation of animal health and performance, including culling, mortalty, and any medical
treatments.
« One program (G) documents culing; one program (A) recommends culling documentation; two programs
(B,D) do not specify culing.
« Two programs (C, D) document mortality; two programs (A,B) do not require mortality documentation.
Al programs require (A,C) or recommend (B, ) documentation of any medical treatments.
2. Mandate regular (at least annual) documented review of these records as part of the animal health plan.
« Three programs (A,B,0) do not have at least annual documented review of culling or mortality records.
« Two programs (A,C) do mandate at least annual documented review of medical records; two programs
(B,D) recommend this.
3. Evaluate farm adherence to the protocols and prevention practices during on-farm audts.
« Two programs partially evaluate adherence to the protocols and prevention by observing animals and
facilties during required (D) or recommended (B) site assessments.
RECORD KEEPING:
4. Require that animal health and performance details, including reasons for any treatments, culing, and mortaiity,
are documented.
o Two programs partially meet this metric by including reasons for any treatments (A,D) and mortality (D), but
not culling; one program (B) does ot specify documentation of these details.

Optimal treatment approaches

Foundation Core Component: Know how to recognize signs of disease and when and how to seek
veterinary engagement

Metrics:

1. Require that al staff with animal care responsibilties are trained to carry out visual assessments to identify
common animal welfare issues, and to notify a veterinarian in the event that an animal is suffering il health or
injury.

 One program (B) provides guiceelnes for monitoring animals and training for animal handling; however, does
not require training specific to animal welfare.

o All programs require (A,C,D) or recommend (B) that staff notify a veterinarian in the event that an animal is
suffering ifl health or injury.

2. Require that animal health plans specify major diseases known or thought to be present, and their methodis of
control.
« Two programs (B,D) recommend that operations identify major diseases known or thought to be present,
and their methodss of control, but do not reqire this.

3. Validate adherence to the protocols outlined in the animal health plans through observation, record review and

interviews of farm staf during farm audits.
 One program (B) recommends that farms validate acherence to outlined protocols through observation and
confimation of protocols during site assessments.

RECORD KEEPING:

4. Require farms to keep animal health and productivity records that document when veterinary engagement is
sought, and require regular review of these records during animal health plan reviews.

o All programs require (A,C,D) or recommend (B) documentation of when veterinary engagement is sought.
o Three programs (A,B,D) provide recommendations for, but do not require, operations to keep animal health
and productivity records.

Implementation Core Component: Have sound diagnostic treatment practices and protocols in place

Metrics:

1. Require animal health plans specify farm-specific diagnostic and treatment practices and protocols, including
practices to minimize the use of antibiotics with a particular focus on highest priorty critically important
antibiotics (HP-ClAs).

o All programs require (A,C,D) or recommend (B) farm-specific diagnostic and treatment practices and
protocols.

« One program (A) provides farm-specific practice recommendations to minimize antibiotics in general
(without a focus on HP-CIAs); two programs (B,D) provide recommendations for responsible antibiotic use.

2. Review these records during on-farm audit.

« One program (B) recommends that applicable protocols are reviewed during on-farm assessments and that
the veterinarian of record shouid be responsible for oversight of drug use on the farm.

RECORD KEEPING:

3. Requie farms keep records quantifying antibiotic use by product name.

Evaluation Core Component: Demonstrate that disease treatment outcomes are monitored
Metrics:
1. Require periodic review (at a minimum during each animal health plan review) of animal health and performance
records to identify key issues and any preventive actions to be taken to improve animal health.
« Two programs (A,D) recommend but do not require periodic review of animal health and performance
records to identiy key issues and actions to be taken.

2. Require review of prescription records, making recommendations to responsibly reduce antibiotic usage where
‘appropriate without negatively impacting welfare.
« Two programs (B,0) provide guidelines or recommendations to review prescription records, but do not
require this.
3. Require review of any prophylactic treatments and make recommendations for alternative disease prevention
practices where appropriate.
o Two programs (A,D) provide guidelines or recommendations to review treatment records and adjust
prevention practices where appropriate, but do not require this.
RECORD KEEPING:

4. Require that the review of the health plan is documented and any changes to routine practice are written into
the animal health plan.

“Letters were assigned to each of four Certfication Programs: A=Program A; B=Program B; C=Program C; D=Program D.
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This table presents a summary of how the programs evaluated met (or did not meet) the actionable metrics included in the Antibiotic Stewardship Assessment Tool (ASAT). Each key
element of antibiotic stewardship (i.e., commitment and culture; veterinarian guidance and partnership; disease prevention strategies; and optimal treatment approaches) is divided
into foundation, implementation, and evaluation core components, each with a list of actionable metrics. The letters in parentheses under each number represent which certification

programs are included in that number. VCPR, veterinarian-client-patient relationship; ASF, antibiotic stewardship program.
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Program* % Met % Partially met % Not met

A 67 31 3
B 3 85 13
c 100 0 0
D 39 56 5

“Letters were assigned to each of four Certification Programs: A=Program A; B=Program
8; C=Program C; D=Program D.

This table presents the percentage of total indivicual metrics that were either met, partiall
met, or not met by each program evaluated. Numbers are rounded to the nearest whole
number and thus may not add up to exactly 100%.
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Foundation

Key Element #1: Commitment and culture

1. Staff with animal care responsibilties are required to 1
participate in regular training (at least annually) that
includes antibiotic stewardship principles. 2.

Implementation

Require a documented stewardship policy 1.
statement signed by the farm's senior leadership.
Require that participating operations define
caregiver roles and responsibilties regarding
stewardship.

Establish a system of accountabilty for stewardship 3.
responsibilties by requiring responsible staff to

certify each time they have completed tasks stch

as daily health checks, mortality counts, and other
caregiving responsbiliies (as outlined in the

caregiver roles and responsibilties by initialing
checklists and data entries).

Ensure farms partcipating in the program have
procedures in place to detect and immediately

correct any staff behavior inconsistent with the
outlined caregiver roles and responsibiltes.

Require documentation for training, confirmation of
understanding of any relevant legal or regulatory
requirements pertinent to antibiotic use or

withdrawal, observation of on-farm performance,

and review of these records during farm audts.

2

Key Element #2: Veterinarian guidance and partnership

Ensure veterinarians and farm staf are appropriately 1
trained by:
1. Including information about VCPRs and animal
health plans in mandatory ASP training materials.
2. Requiring that al staff with animal care 2.
responsibilties participate in training programs upon
employment and annualy thereatter.
Defining the roles and responsibilties of
veterinarians and farm staff within the confines of a
VCPR and animal health plan
Key Element #3: Disease prevention strategies
1. Require that all staff are trained in animal husbandry 1.
and welfare and are able to demonstrate
competence in any tasks they are expected to
undertake. 2.
2. Require animal health plans specifically outine
farm-specific disease prevention strategies and
related staff training needs.
Require that all staff training refated to animal
husbandry and welfare is documented.

3.

Key Element #4: Optimal treatment approaches
1. Require that all staff with animal care responsivilties 1.
are trained to carry out visual assessments to
identity common animal welfare issues, and to
notify a veterinarian in the event that an animal is
suffering il health or injury.
2. Require that animal health plans specify major 2
diseases known or thought to be present, and their
methods of control.
Validate adherence to the protocols outlined in the
animal health plans through observation, record
review and interviews of farm staff during farm
audits.
Require farms to keep animal health and
productivity records that document when veterinary
engagement is sought, and require regular review of
these records during animal health plan reviews.

Require participating operations to have a current, 1.
written VOPR and animal health pian in place and
require that both documents mest accepted
professional standards.

Ensure farms have systems in place to document
farm staff adherence to the content of these:
documents.

Review these systems and records during

farm audits.

Require that animal health plans include written, 1.
farm-specific procedures outlining husbandry,
biosecurity and other prevention practices.

Review relevant records and assess plan
implementation during farm audits.

Ensure that farms document the full implementation
of these plans.

Require animal health plans specify farm-specific 1.
diagnostic and treatment practices and protocols,
including practices to minimize the use of antibiotics
with a particular focus on highest priority critically
important antibiotics (HP-CIAs).

Review these records during on-farm audit.

Require farms keep records quantifying antibiotic
use by product name.

Evaluation

Specify minimumm resource requirements for
stewardship implementation and assess
appropriateness of resources during farm audits.
Audit all relevant training, staffing and staff
performance records.

Observe staff behavior for consistency with defined
roles and responsibilties during farm audits.

Require veterinarians and key farm staff be involved in
the development and review of animal health plans and
require veterinarians to sign off on the animal health
plans and certify their involvement.

. Require farms to review and update these documents

in collaboration with their veterinarian at least annually
to account for any animal health issues with either
significant incidence or impact on productiity and
welfare.

. Review all relevant records during farm audits.

Require documentation of animal health and
performance, including culling, mortality, and any
medical treatments.

. Mandate regular (at least annual) documented review

of these records as part of the animal health pian.

. Evaluate farm adherence to the protocols and

prevention practices during on-farm audts.

. Require that animal health and performance details,

including reasons for any treatments, culing, and
mortality, are documented.

Require periodic review (at a minimum during each
animal health plan review) of animal health and
performance records to identify key issues and any
preventive actions to be taken to improve animal
health.

Require review of prescription records, making
recommendations 1o responsibly reduce antibiotic
usage where appropriate without negatively impacting
welfare.

. Require review of any prophylactic treatments and

make recommendations for alternative disease
prevention practices where appropriate.

Require that the review of the health plan is
documented and any changes to routine practice are
written into the animal health plan.

The individual actionable metrics used to evaluate certification programs are presented in this table for each of the four key elements of antibiotic stewardship in animal agriculture, as
identified in the ASAT, specified by the three core components of foundation, implementation, and evaluation. VCPR, veterinarian-client-patient relationship; ASF, antibiotic stewardship

program.
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Key element of antibiotic stewardship

Commitment and culture
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Optimal treatment approaches

Foundation core components

#Yes # Partial
(Programs)* (Programs)
3 1

(ACD) ®)
3 1
(ACD) ®
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(AC) [
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© (ABD)

Implementation core components

#Yes # Partial
(Programs) (Programs)
1 3
© (ABD)

2 2
(AC) BD)
2 2
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1 3
© (ABD)

“Letters were assigned to each of four Certification Programs: A=Program A; B=Program B; C=Program C; D=Program D.
This table presents the number of certification programs that fully met (Yes) or partially met (Parta) the core component metrics for each key element of antibiotic stewardship as
identified in the Antibiotic Stewardship Assessment Tool (ASAT). When all actionable metrics for an individual core component were considered together, all programs either met or
partially met the core components for each key element. The letters in parentheses under each number represent which certification programs are included in that number.

Evaluation core components
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