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Data Quality-Driven ETL Framework for Reproducible Cumulative Antibiogram Generation in

Hospital Systems
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Abstract:

Cumulative antibiograms guide empirical therapy and antimicrobial stewardship, but their accuracy is
limited by poor-quality microbiology data from hospital information systems. This study aimed to (1) assess and
improve microbiology data quality, (2) standardize and integrate heterogeneous culture datasets for reproducible
analysis, and (3) generate CLSI M39-compliant cumulative antibiograms for clinical decision support. We developed
an end-to-end pipeline comprising a Data Quality Assessment framework for completeness and consistency against
standardized mapping tables, an ETL process that standardizes organism, specimen, antibiotic (WHONET codes),

and S/I/R results using dictionary mapping (>400 entries) with regex and fuzzy matching, applies intrinsic-resistance




B Y a ) aa s P ) a ) PPN
:’;(;S ] I'Mjl’ ﬂﬁi‘ﬂi%%jﬂ?ﬁﬁﬂﬁ‘ii%ﬂ‘wmm INYIFNEN T LW@IUIEEJLL@%U’JG\ﬂiﬁJ (MWW’JWEJ"I@EJLLEJI‘\]) AFIN 6

rules, flags unresolvable records as REVIEW (excluded from denominators), and deduplicates isolates using a 30-
day first-isolate rule, and cumulative antibiogram generation with a minimum of 30 isolates per organism-
antibiotic—specimen stratum, exported as a filterable, color-coded Excel report. An exploratory machine-learning
analysis achieved ~70-82% accuracy but showed low recall for the Intermediate class due to imbalance,
supporting Macro-F1 and time-/patient-based splits in future work. This pipeline improves the reliability and

reproducibility of antibiogram reporting for clinical decision support and AMR surveillance.
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