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CVM’s Draft Guidance #152 recommends an approach for assessing the safety of new antimicrobial drugs for animals that seeks to “provide a qualitative indication of the potential risk of the proposed [new] drug to human health” (p. 6).  However, the proposed methodology for “Qualitative Antimicrobial Resistance Risk Assessment” incorporates limitations, similar to errors made decades ago in chemical risk assessment, and eventually corrected in that area, that prevent it from achieving this goal.  This talk identifies key limitations in CVM’s proposed methodological approach and suggests methods to correct them, based in part on lessons learned in other areas of risk assessment.

Imagine trying to answer the following hypothetical question:  “Which is worse:  eating a pound of chicken contaminated with bacterium X or a pound of chicken contaminated with bacterium Y?”, where X and Y are two well-known food-borne pathogens.  Clearly, no sensible answer is possible unless the question is refined to include the amounts of contamination with X and Y.  Either can be worse, depending on how much contamination is postulated for each case.   Yet, CVM’s proposed qualitative methodology amounts to asking for answers to such hypothetical questions while omitting the quantitative information needed to make sense of them.  Thus, the Release Assessment component asks for an estimate of the “probability that resistant bacteria or resistance determinants will occur in animals” without distinguishing between differences in frequency of occurrence (e.g., 1 occurrence per billion animals vs. 1000 occurrences per animal.)  Similarly, the Exposure Assessment asks for the “probability for humans to be exposed to a given bacteria” and “the probability that bacteria of interest are resistant” without asking (or being able to use information about) whether humans are exposed to sufficient quantities to risk infection, or whether the extent of resistance is great enough to pose any probability of clinical harm.  Yet, this omitted information is the very essence of useful risk assessment for public health risk management.  

Finally, CVM proposes a coarse qualitative ranking system (Table 3, p. 21) that seems to imply that at most three different levels of risk are relevant for decision-making.  This proposed ranking system is unlikely to assign top priority (“High”) risk to the animal drugs that are most likely to threaten human health, since it omits the key information needed to determine human health risks.  But, it can easily assign a “high” risk ranking to drugs that pose little or no risk to human health.  Taking Virginiamycin (VM) as an example, it seems plausible that the risk components would be rated “high” for Release, “high” for Exposure, and “high” or “medium” for Consequence (based on “the human medical importance of the antimicrobial drug in question”), even if a thorough quantitative risk assessment would show that VM poses zero or minimal risk to humans because the strains of bacteria that threaten sick patients do not come from animals.  Such crucial information would not affect the proposed Release, Exposure, or Consequence rankings, and hence would not affect the Risk ranking.  More generally, the proposed Exposure factor has nothing to do with the probability of an infectious dose or of an adverse human health response. Hence, it is not useful for risk assessment that is intended to indicate where the greatest human health threats are likely to be.

CVM’s proposed definition of risk is “Probability that human illness is caused by a specified antimicrobial resistant bacteria, is attributable to a specified animal-derived food commodity, and is treated with the human antimicrobial drug of interest” (p. 8).  This definition includes two crucial undefined terms:  “caused by” and “attributable to”.  The lack of a clear definition for these terms makes the intended application of the definition unclear.  For example, if a person is made ill by ingesting 1000 CFUs of a bacterium, and if one of the 1000 happens to be resistant, then would CVM consider that the illness is “caused by” the “specified antimicrobial resistant bacteria”?  Until the answers to such questions of definition are provided, it will not be clear how the proposed framework is to be used in practice.

Taking fluoroquinolones as an example, it appears that CVM interprets both causation and attribution as matters that can be determined by its own subjective judgments without requiring any formal or objective statistical tests and without requiring supporting data or analyses to show that judgments of causation and attribution are justified.  Thus, any drug can potentially be assigned a high “risk” (using this definition) if CVM judges that it should be, even if all available facts and data disagree.  This may limit the acceptability and objective value of the proposed framework. Moreover, the proposed methodology focuses on a comparatively tiny public health problem – hypothesized loss in effectiveness of human antimicrobials due to use of animal antimicrobials, referred to in the document as “FDA’s overriding concern” – while ignoring the much more important total human health impact of proposed risk management strategies.  These strategies typically affect non-resistant as well as resistant bacteria and affect multiple bacterial species simultaneously.  Rational risk management requires considering these multiple causal pathways leading from risk management actions to human health consequences.

To remedy the definitional and conceptual gaps in its proposed process, CVM should adopt the framework already widely used in other areas of risk assessment, including:

(a) Quantitative exposure assessment (quantifying how proposed risk management actions will affect the frequency distribution of relevant microbial loads – both resistant and not – in the exposed populations);  

(b) Dose-response modeling (quantifying the probability of adverse human health effects at different levels of exposure); and 

(c) Risk characterization (integrating (a) and (b) into a population frequency distribution of individual risks for each risk management actions), as well as uncertainty analysis (for data and model uncertainties), variability analysis, and sensitivity analysis of results.  

The main stream of risk assessment has progressed well beyond the types of qualitative ranking efforts that CVM (and some other bodies) are now trying to develop and can produce information that is far more valid and useful for public health decision-making. 

