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Background.  Federal mandate requires NHs to perform weekly COVID-19 test-
ing of staff. Testing is effective due to barriers to disclosing mild illness, but it is unclear 
how long the mandate will last. We explored if environmental samples can be used to 
signal staff COVID-19 cases as an alternative screening tool in NHs. 

Methods.  We conducted a cross sectional study to assess the value of environ-
mental sampling as a trigger for COVID-19 testing of NH staff using data from cur-
rently performed weekly staff sweeps. We performed 35 sampling sweeps across 21 
NHs from 6/2020-2/2021. For each sweep, we sampled up to 24 high touch objects in 
NH breakrooms (N=226), entryways (N=216), and nursing stations (N=194) assum-
ing that positive samples were due to contamination from infected staff. Total staff and 
positive staff counts were tallied for the staff testing sweeps performed the week of 
and week prior to environmental sampling. Object samples were processed for SARS-
CoV-2 using PCR (StepOnePlus) with a 1 copy/mL limit of detection. We evaluated 
concordance between object and staff positivity using Cohen’s kappa and calculated the 
positive and negative predictive value (PPV, NPV) of environmental sweeps for staff 
positivity, including the attributable capture of positive staff. We tested the association 
between the proportion of staff positivity and object contamination by room type in a 
linear regression model when clustering by NH. 

Results.  Among 35 environmental sweeps, 49% had SARS-CoV-2 positive 
objects and 69% had positive staff in the same or prior week. Mean positivity was 
16% (range 0-83%) among objects and 4% (range 0-22%) among staff. Overall, 
NPV was 61% and Cohen’s kappa was 0.60. PPV of object sampling as an indicator 
of positive staff was 100% for every room type, with an attributable capture of 
positive staff of 76%, with values varying by room type (Table). Breakroom sam-
ples were the strongest indicator of any staff cases. Each percent increase in object 
positivity was associated with an increase in staff positivity in entryways (7.2% 
increased staff positivity, P=0.01) and nursing stations (5.7% increased staff posi-
tivity, P=0.05).

Conclusion.  If mandatory weekly staff testing ends in NHs, environmental sam-
pling may serve as an effective tool to trigger targeted COVID-19 testing sweeps of 
NH staff.
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Background.  More than half of all hospitals in the U.S.  are rural hospi-
tals. Frequently understaffed and resource limited, community hospitals serve a popu-
lation that tends to be older and have less access to care with increased poverty and 
medical co-morbidities. There is a lack of data surrounding the impact of COVID-19 
among rural minority communities. This study seeks to determine rural and urban 
disparities among hospitalized individuals with COVID-19. 

Methods.  This is a descriptive, retrospective analysis of the first 155 adult patients 
admitted to a tertiary hospital with a positive COVID-19 nasopharyngeal PCR test. 
Augusta University Medical Center serves the surrounding rural and urban coun-
ties of the Central Savannah River Area. Rural and urban categories were deter-
mined using patient address and county census data. Demographics, comorbidities, 
admission data and 30-day outcomes were evaluated. 

Results.  Of the patients studied, 62 (40%) were from a rural county and 93 (60%) 
were from an urban county. No difference was found when comparing the number 
of comorbidities of rural vs urban individuals; however, African Americans had sig-
nificantly more comorbidities compared to other races (p-value 0.02). In a three-way 
comparison, race was not found to be significantly different among admission levels of 
care. Rural patients were more likely to require an escalation in the level of care within 
24 hours of admission (p-value 0.02). Of the patients that were discharged or expired 
at day 30, there were no differences in total hospital length of stay or ICU length of 
stay between the rural and urban populations. 

Baseline Characteristics of Hospitalized Patients with COVID-19

Day 30 Outcomes and Characteristics
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Level of Care at Time of Admission

Conclusion.  This study suggests that patients in rural communities may be more 
critically ill or are at a higher risk of early decompensation at time of hospitalization 
compared to patients from urban communities. Nevertheless, both populations had 
similar lengths of stay and outcomes. Considering this data is from an academic med-
ical center with a large referral area and standardized inpatient COVID-19 manage-
ment, these findings may prompt further investigations into other disparate outcomes. 
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Background.  The COVID-19 pandemic has brought to light the importance of 
contact tracing in outbreak management. Digital technologies have been leveraged 
to enhance contact tracing in community settings. However, within complex hospital 
environments, where patient and staff movement and interpersonal interactions are 
central to care delivery, tools for contact tracing and cluster detection remain limited. 
We aimed to develop a system to promptly, identify contacts in infectious disease expo-
sures and detect infectious disease clusters. 

Methods.  We prototyped a 3D mapping tool 3-Dimensional Disease Outbreak 
Surveillance System (3D-DOSS), to have a spatial representation of patients in the hos-
pital inpatient locations. Based on the AutoCAD drawings, the hospital physical spaces 
are built within a game-development software to obtain accurate digital replicas. This 
concept borrows from the way gamers interact with the virtual world/space, to mimic 
the interactions in physical space, like the SIMS franchise. Clinical, laboratory and pa-
tient movement data is then integrated into the virtual map to develop syndromic and 
disease surveillance systems. Risk assignment to individuals exposed is through math-
ematical modeling based on distance coordinates, room type and ventilation param-
eters and whether the disease is transmitted via contact, droplet or airborne route. 

Results.  We have mapped acute respiratory illness (ARI) data for the period 
September to December 2018. We identified an influenza cluster of 10 patients in 
November 2018. In a COVID-19 exposure involving a healthcare worker (HCW), we 
identified 44 primary and 162 secondary contacts who were then managed as per our 
standard exposure management protocols. MDRO outbreaks could also be mapped.

Conclusion.  Through early identification of at-risk contacts and detection of in-
fectious disease clusters, the system can potentially facilitate interventions to prevent 
onward transmission. The system can also support security, environmental clean-
ing, bed assignment and other operational processes. Simulations of novel diseases 

outbreaks can enhance preparedness planning as health systems that had been better 
prepared have been more resilient in this current pandemic. 

Disclosures.  All Authors: No reported disclosures

393. Characteristics of SARS-CoV-2 RNA Viral Loads among Nursing Home 
Residents and Staff with Repeat Positive Tests ≥ 90 Days After Initial Infection: 5 
US Jurisdictions, July 2020–March 2021
W. Wyatt Wilson,  MD, MSPH1; Kelly M. Hatfield, MSPH2;  
Stacy Tressler, PhD3; Cara Bicking Kinsey, PhD3; Renee Zell, MPH4; 
Channyn Williams, MLS4; Kevin Spicer, MD, PhD5; Ishrat Kamal-Ahmed, PhD6; 
Baha Abdalhamid, MD, PhD7; Mahlet Gemechu, MPH6; Jennifer Folster, PhD8; 
Natalie J. Thornburg, PhD2; Azaibi Tamin, PhD9; Jennifer L. Harcourt, PhD9; 
Krista Queen, PhD9; Suxiang Tong, PhD9; Gemma Parra, BS10; John A. Jernigan, MD, 
MS2; John A. Jernigan, MD, MS2; Matthew B. Crist, MD, MPH2; Kiran Perkins, MD, 
MPH2; Sujan Reddy, MD, MSc2; 1Epidemic Intelligence Service, Centers for Disease 
Control and Prevention (CDC), Atlanta, Georgia; 2Centers for Disease Control and 
Prevention, Atlanta, Georgia; 3Bureau of Epidemiology, Pennsylvania Department 
of Health, Harrisburg, Pennsylvania; 4Epidemiology and Surveillance Branch, DC 
Department of Health, Washington, District of Columbia; 5Division of Epidemiology 
and Health Planning, Kentucky Department of Public Health, Frankfurt, Kentucky; 
6Division of Public Health, Nebraska Department of Health and Human Services, 
Lincoln, Nebraska; 7Nebraska Public Health Laboratory, Omaha, Nebraska; 8Division 
of Healthcare Quality Promotion, Centers for Disease Control and Prevention, 
Atlanta, Georgia; 9Division of Viral Diseases, Centers for Disease Control and 
Prevention (CDC), Atlanta, Georgia; 10Rollins School of Public Health, Emory 
University,, Atlanta, Georgia

Session: P-16. COVID-19 Epidemiology and Screening

Background.  Background. Understanding the viral load and potential infectivity 
of individuals in nursing homes (NH) with repeat positive SARS-CoV-2 tests ≥ 90 days 
after initial infection has important implications for safety related to transmission in 
this high-risk setting.

Methods.  Methods. We collected epidemiologic data by reviewing records of a 
convenience sample of NH residents and staff with respiratory specimens who had 
positive SARS-CoV-2 rRT-PCR test results from July 2020 through March 2021 and 
had a SARS-CoV-2 infection diagnosed ≥ 90 days prior. No fully vaccinated individu-
als were included. Each contributed one repeat positive specimen ≥ 90 days after ini-
tial, which was sent to CDC and retested using rRT-PCR. Specimens were assessed for 
replication-competent virus in cell culture if Cycle threshold (Ct) < 34 and sequenced 
if Ct < 30. Using Ct values as a proxy for viral RNA load, specimens were categorized 
as high (Ct < 30) or low (if Ct ≥ 30 or rRT-PCR negative at retesting). Continuous var-
iables were compared using Wilcoxon signed-rank tests. Proportions were compared 
using Chi-squared or Fisher’s exact tests. 

Results.  Results. Of 64 unvaccinated individuals with specimens from 61 unique 
NHs, 14 (22%) were sent for culture and sequencing. Ten of 64 (16%) had a high viral 
RNA load, of which four (6%) were culture positive and none were known variants 
of interest or concern (Figure 1). Median days to repeat positive test result were 122 
(Interquartile range (IQR): 103–229) and 201 (IQR: 139–254), respectively, for high 
versus low viral load specimens (p=0.13). More individuals with high viral loads (5/10, 
50%) reported COVID-19 symptoms than with a low viral load (1/27, 4%, p=0.003). 
Most individuals (46/58, 79%) were tested following known or suspected exposures, 
with no significant differences between high and low viral load (p=0.18).


