Title: Utilizing Artificial Intelligence (Al) to Monitor the Quality of Infection Therapy:
Integrating CaseMix and Clinical Data to Enhance Care Quality

Introduction

CaseMix data is widely employed to develop specific quality indicators for monitoring
healthcare quality. In Australia, the Hospital-acquired Complications (HAC) system is
established, while Germany utilizes the Inpatient Quality Indicator (IQI) classification, with
similar systems implemented in nearly every country that employs CaseMix for activity-
based funding.

Despite these methodologies, certain questions necessitate additional clinical data. A
critical area is Antimicrobial Stewardship (AMS), given that microbial resistance poses a
global threat and the rational use of antibiotics is essential. Infectious disease (ID)
specialists remain scarce in hospitals, and current AMS programs typically rely on
cumulative analyses of antibiotic prescriptions, complemented by ward rounds. However,
cumulative analyses do not provide insights into the specific infections for which drugs
were prescribed, and ward rounds are time-consuming and lack broader applicability
across wards, departments, or hospitals.

Our current research focuses on integrating CaseMix data, clinical information, and
medication data using Al to enhance prescription quality. We have initiated a pilot project
with a hospital in Germany.

Methods

We utilize CaseMix data to extract information on infections and bacteria, as well as
resistance patterns, through the Infection Grouper (IMR). After grouping patients by IMR,
each patient is associated with one or more infection episodes. Next, we link laboratory
and antibiotic prescription data to these infection episodes. Using Al (ChatGPT), we
convert local therapy guidelines into machine-readable formats.

Subsequently, we conduct an algorithmic analysis of all prescriptions to assess whether
treatments are guideline-compliant and appropriate. Typical quality indicators include:

o Timely initiation of therapy (within 1-8 hours after admission)

e Guideline-adherent initial therapy (correct substance, dosage, and application)
o Consideration of microbiology results

e Appropriate duration of therapy

Results

This approach enables us to analyze specific infections, such as Community-Acquired
Pneumonia (CAP), using an extensive dataset. We gain insights into length of stay, patient
outcomes, and other economic results relative to the quality of antibiotic prescriptions.
Furthermore, we can evaluate whether the antibiotic treatments align with guidelines.

The picture shows an overview:
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The integration of Al allows for the adaptation of the system to local guidelines.

Discussion/Conclusions

To our knowledge, this is the first tool that combines CaseMix and clinical data for infection
analysis. Each hospital has distinct therapy guidelines, often tailored to local resistance
patterns. By leveraging Al to process these guidelines and convert them into machine-
readable tables, we facilitate the adaptation of analytics to local practices across different
hospitals.

Preliminary comparisons with patient records indicate a high validity of the automatically
generated assessments. However, validation of Al-generated results on a larger cohort by
trained ID specialists is still required.

We created an analysis screen to assess results on a patient level:
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In conclusion, the use of Al-generated assessments in infection management has the
potential to deliver comprehensive results swiftly, thus conserving valuable clinician time.



