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To the Editor: We read with interest the article by
Pei et al. (1), which discussed challenges in forecast-
ing antimicrobial resistance (AMR) and emphasized
the need for improved AMR predictive intelligence.
We complement the authors on their findings and
share our experience with a threshold-logistic model-
ing concept that we recently introduced to improve
understanding of the relationship between antimi-
crobial drug use thresholds and incidence of resistant
pathogens and a threshold transfer function model
that can be used to project AMR prevalence (2,3).

AMR modeling and forecasting are challenging
because of the evolutionary ability of pathogens to
adapt to changing environmental conditions. To be
useful, a model should address time-varying effects
of explanatory variables on response function and
changes in the structural relationship between predic-
tor and target variables. Concepts such as threshold
transfer function modeling that includes autoregres-
sive moving average components can partially ad-
dress those issues. Model recalibration is essential and
dictated by breakdown in predictive ability. Model
parameters can be reestimated after recording new
observations. Model structure does not change, but
parameter estimates are updated to reflect new infor-
mation. If statistical significance of a parameter falls
below a defined confidence level, model structure
might need modification. In practice, model estima-
tion and assessment can be automated. Forecasting
model accuracy can also be automated by compar-
ing ongoing performance to baseline accuracy. When
model or predictive performance degradation is
flagged, a more comprehensive model recalibration is
dictated. The time between model calibrations is un-
known and depends on the stability of identified rela-
tionships in the model and degree to which evolution-
ary changes in AMR are observed. Further real-world
testing is required to determine other factors that can
explain resistance and define thresholds, find opti-
mal interventions to reduce antimicrobial drug use to
identified thresholds, and assess feasibility of imple-
menting those interventions in daily clinical practice.
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In Response: Real-time evaluation of predictive
models for antimicrobial resistance (AMR) is critical
for real-world applications, as indicated in our recent-
ly published article (I). Aldeyab and Lattyak intro-
duced a threshold-logistic regression model that links
antimicrobial drug use to AMR prevalence in hospi-
tal settings (2). The authors advocate implementing
and testing this model in hospitals to assess opera-
tional utility. I agree that this is a practical starting
point to challenge time-series model use for real-time
AMR predictions. Most time-series models have been
validated in retrospective analyses. Translational re-
search is needed to promote the use of those models
for real-world AMR control.

The authors mention several practical consid-
erations when applying time-series models in real
time, including stationarity of both predictor and
target variables and criteria for model recalibra-
tion. Evaluating methods to address those issues is
crucial to achieve desirable performance in hospital
settings. In addition to those technical challenges,
several broader questions remain regarding model
design and utility. First, how much AMR preva-
lence variation can be explained by antimicrobial
drug use? Are there other essential factors (e.g.,
community introduction) that should be included
in the model? Second, how will healthcare provid-
ers and hospitals use AMR forecasts? What poli-
cies will be informed by forecasts, and what are the
downstream effects? Answers to those questions
will help determine the eventual real-world utility
of predictive models.
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