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Background: Traditional infectious disease surveillance data have signifi-
cant lag time limiting their usefulness in infection cluster detection in
healthcare settings. Digital twin spatial representation, electronic health-
care data integration and surveillance automation allow for timely cluster
detection and facilitate faster outbreak mapping and contact tracing, better
informing infection prevention practice. Method: 4-Dimensional Disease
Outbreak Surveillance System (4D-DOSS) is an automated infectious dis-
ease surveillance system developed in Singapore General Hospital (SGH), a
2000-bed tertiary healthcare institution. Electronic patient data (bed allo-
cation and laboratory test results) are integrated onto a digital twin of SGH,
and surveillance algorithms are applied for routine surveillance and con-
tact tracing. 4D-DOSS was operationalized in SGH and National Heart
Centre Singapore (NHCS) on August 1st, 2024. Active surveillance for car-
bapenemase producing enterobacterales (CPE) in SGH and NHCS
includes contacts of inpatients with CPE carriage. Contact tracing for
CPE is done on 4D-DOSS. Primary and secondary contact tracing are algo-
rithmically automated. Spatial and temporal patterns are analyzed to
understand transmission networks in outbreaks. Automated email alerts
can be sent to clinicians to notify significant test results. Results:
Contact tracing typically takes two hours per index patient using tradi-
tional methods. Contact tracing for CPE using 4D-DOSS takes five
minutes per index patient, and multiple index patients can be traced per
trace. Based on about 50 COVID-19, CPE and VZV combined exposure
events per week in 2023, at 1.92 hours saved per exposure event, there
would be a saving of 648 FTE per year, Between August 1st, 2024 and
December 31st, 2024, there were eight VRE, eight CPE and 17 acute res-
piratory viral infection (RVI) clusters in inpatient wards. Selected clusters
were viewed during weekly epidemiology rounds to get a better under-
standing of the transmission network. Outbreak mapping of infection clus-
ters using traditional methods can take up to two days whereas each cluster
can be analyzed in 4D-DOSS in under one hour. If four outbreaks are
mapped per year, at 47 hours saved per outbreak mapped, the estimated
FTE saved is 24 per year.

4D-DOSS has been configured for email alerts for acute RVIin patientsin a
selected ward since the last week of December 2024. Seven alerts were
received in the first week of implementation. Conclusion: The comprehen-
sive digital twin-enabled infectious disease surveillance platform enabled
an efficient contact tracing and outbreak mapping system and automated
surveillance alerts facilitating timely infection prevention measures. This
can potentially improve patient outcomes.
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Table 1. line Ch. istic:
. Facilities, Total Antibiotic Days .
Characteristics n(%) | per1,000 Days Present | © 31U
Hospital Size Large 7(14) 467 0.9238
Medium 16 (31) 484
Critical Access 28(55) 459
Rurality Urban 15 (29) 478 0.6443
Semi-Urban 9(18) 450
Rural 27(53) 458
All Antibiotics Total 51 (100) 472

Figure 1. Days of Therapy per 1,000 Days Present by Top 10 Usage Rates, Sep 2023 - Aug
2024
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Figure 2. Association of Days of Therapy per 1,000 Days Present by Hospital Size
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Background: State-level hospital comparative antibiotic usage rates can
highlight opportunities for interventions to optimize antimicrobial stew-
ardship (AS). We sought to characterize antibiotic usage rates for
Nebraska hospitals stratified by hospital size and rurality. Methods:
NHSN antibiotic use (AU) data reported from September 2023 to
August 2024 was extracted. Hospitals reporting adult data for any antibi-
otics of interest were included in analysis. Data from all units reported by
the hospital were included. Hospital sizes were categorized by number of
beds reported to NHSN: critical access (<25 beds), medium (26-150 beds),
and large (>150 beds). Rurality was defined using the USDA rural urban
commuting area codes: urban (1-3), semi-urban (4-6), and rural (7-10).
AU rate was calculated using antimicrobial days of therapy over 1,000 days
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