
assessments of SARS-CoV-2 RT-PCR tests by infection control practi-
tioners using clinical data, Ct values, repeat tests, and serologies can safely
validate the release many patients from isolation and thereby conserve
resources and facilitate patient care.
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Background: During the COVID-19 pandemic, public-health decision
makers have increasingly relied on hospitalization forecasts that are rou-
tinely provided, accurate, and based on timely input data to inform pan-
demic planning. In North Carolina, we adapted an existing agent-based
model (ABM) to produce 30-day hospitalization forecasts of COVID-19
and non–COVID-19 hospitalizations for use by public-health decision
makers. We sought to continually improve model speed and accuracy dur-
ing forecasting. Methods: The geospatially explicit ABM included move-
ment of agents (ie, patients) among 104 short-term acute-care hospitals, 10
long-term acute-care hospitals, 421 licensed nursing homes, and the com-
munity in North Carolina. Agents were based on a synthetic population of
North Carolina residents (ie, >10.4 million agents). We assigned SARS-
CoV-2 infections to agents according to county-level susceptible, exposed,
infectious, recovered (SEIR) models informed by reported COVID-19
cases by county. Agents’ COVID-19 severity and probability of hospitali-
zation were determined using agent-specific characteristics (eg, age, co-
morbidities). During May 2020–December 2020, we produced weekly
30-day forecasts of intensive care unit (ICU) and non-ICU bed occupancy
for COVID-19 agents and non–COVID-19 agents statewide and by region
under a range of SARS-CoV-2 effective reproduction numbers. During the
reporting period, we identified optimizations for faster results turnaround.
We evaluated the incorporation of real-time hospital-level occupancy data
at model initialization on forecast accuracy using mean absolute percent
error (MAPE). Results: During May 2020–December 2020, we provided
31 weekly reports of 30-day hospitalization forecasts with a 1-day turn-
around time. Reports included (1) raw and smoothed 7-day average values
for 42 model output variables; (2) static visuals of ICU and non-ICU bed
demand and capacity; and (3) an interactive Tableau workbook of hospital
demand variables. Identifying code efficiencies reduced a singlemodel run-
time from ~100 seconds to 28 seconds. The use of cloud computing
reduced simulation runtime from ~20 hours to 15 minutes. Across fore-
casts, the average MAPEs were 21.6% and 7.1% for ICU and non-ICU
bed demand, respectively. By incorporating hospital-level occupancy data,
we reduced the average MAPE to 6.5% for ICU bed demand and 3.9% for

non-ICU bed demand, indicating improved accuracy. Conclusions: We
adapted an ABM and continually improved it during COVID-19 forecast-
ing by optimizing code and computing resources and including real-time
hospital-level occupancy data. Planned SEIR model updates for enhanced
forecasts include the addition of compartments for undocumented infec-
tions and recoveries as well as permission of reinfection from recovered
compartments.
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Background: In 2019, according to the Centers for Disease Control and
Prevention, carbapenem-resistant Enterobacteriaceae (CRE), had cost
the lives of >35,000 patients, particularly the most virulent plasmid-medi-
ated NewDelhi metallo-β-lactamase (NDM). Although healthcare systems
normally have strict surveillance and infection control measures for CRE,
the rapid emergence of novel SAR-CoV-2 and COVID-19 led to a shortage
of personal protective equipment (PPE) and medical supplies. As a result,
routine infection practices, such as contact precautions, were violated.
Studies have shown this depletion and shift in resources compromised
the control of infections such CRE leading to rising horizontal transmis-
sion.Method: A retrospective study was conducted at a tertiary healthcare
system in Detroit, Michigan, to determine the impact of PPE shortages
during the COVID-19 pandemic on NDM infection rates. The following
periods were established during 2020 based on PPE availability: (1) pre-
PPE shortage (January–June), (2) PPE shortage (July–October), and (3)
post-PPE shortage (November–December). Rates of NDM per 10,000
patient days were compared between periods using the Wilcoxon signed
rank-sum test. Isolates were confirmed resistant by NDM by molecular
typing performed by the Michigan State Health Department. Patient char-
acteristics were gathered by medical chart review and patient interviews by
telephone. Results: Overall, the average rate of NDM infections was 1.82
±1.5 per 10,000 patient days. Rates during the PPE shortage were signifi-
cantly higher, averaging 3.6 ±1.1 cases per 10,000 patient days (P = .02).
During this time, several infections occurred within patients on the same
unit and/or patients with same treating team, suggesting possible horizon-
tal transmission. Once PPE stock was replenished and isolation practices
were reinstated, NDM infection rates decreased to 0.77 ±1.1 per 10,000
patient days. Conclusion: Control of CRE requires strategic planning with
active surveillance, antimicrobial constructs, and infection control

Figure 1.
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