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Abstract
Quantitative microbial risk assessment estimates the probability of illness by integrating contamination levels, food-chain conditions, exposure parameters, and consumption data. The emergence of antimicrobial-resistant foodborne pathogens challenges traditional risk assessment, which often assumes similar pathogenic risks among strains of the same species in the same food matrix. However, resistance acquisition may alter bacterial growth, survival, inactivation, and virulence, thereby changing exposure levels and disease risk. Foodborne pathogens may acquire or enhance resistance through horizontal gene transfer, antibiotic exposure, food-processing stresses, and biofilm formation. Our studies show that these processes can reshape risk-related biological traits, including growth kinetics, environmental tolerance, thermal and acid resistance, biofilm formation, and virulence. Resistant strains may show fitness costs, such as prolonged lag phases or reduced stress tolerance, but may also regain or enhance survival and pathogenic potential through cross-resistance, compensatory evolution, biofilm protection, stress adaptation, and population heterogeneity. Thus, risk assessment of antimicrobial-resistant foodborne pathogens should not focus only on resistance status, but also incorporate resistance-associated changes in biological characteristics as key parameters for quantitative microbial risk assessment.

