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Background. Healthcare-associated transmission of SARS-CoV-2 is relatively 
rare and may be difficult to quantify. We performed an epidemiological investigation 
and SARS-CoV-2 genome sequencing to define the source and scope of a SARS-CoV-2 
outbreak in a cluster of hospitalized patients

Methods. We conducted an outbreak investigation after identifying hospital-on-
set COVID-19 in patients receiving hemodialysis in January 2021. Electronic medical 
record review, staff interviews, review of employee schedule logs, and contact tracing 
were used to determine the outbreak timeline and identify exposed healthcare workers 
(HCW). SARS-CoV-2 genomes were sequenced from residual nasopharyngeal swab 
samples from 6 individuals in the outbreak investigation and compared to sequences 
from 14 patients in the same facility, 54 patients in nearby facilities, and 375 publicly 
available sequences from individuals in the state of Georgia.

Results. Eight patients with hospital-onset COVID-19 were identified (Cases 
1-8); all were receiving hemodialysis and 5 were bedded in a single inpatient nursing 
unit. Among 53 potentially exposed HCW, 29 underwent testing and 5 were positive 
(Cases 9-13). The suspected index patient (Case 1) was found to have been coughing 
and inconsistently wearing a mask during a hemodialysis session on the same day that 
6 of the 7 other patients and one HCW (Case 10) were in close proximity in the hemo-
dialysis unit (Figure 1A). Further investigation revealed lack of use of curtain barriers 
in the hemodialysis bays, inconsistent use of personal protective equipment by HCW, 
and overcrowding of staff breakrooms. Among the 6 samples available for phylogenetic 
analysis, SARS-CoV-2 sequences from 5 (4 patients and 1 HCW, Case 9) were identical 
and at least 4 SNPs removed from the next closest sequence in this study, supporting 
a transmission cluster (Figure 1B). The sequence from the sixth sample (HCW Case 
10) was phylogenetically distinct, indicating an independent source of infection.

Figure 1

Exposure and onset of symptoms for the 6 cases in the outbreak with samples avail-
able for SARS-CoV-2 sequencing. Four patients with hospital-onset COVID-19 (Cases 
1-4) were receiving hemodialysis and bedded in a single inpatient nursing unit, with 
two exposed healthcare workers (Cases 9-10). (A). Phylogenetic tree of SARS-CoV-2 
genomes from individuals in this outbreak investigation (red), as well as 14 patients in 
the same facility and 54 patients in nearby facilities between 12/12/2020 and 1/13/2021 
(blue). These were aligned with 375 publicly available sequences from individuals in 
the state of Georgia from the same time period using MAFFT. A maximum-likelihood 
phylogenetic tree was generated under a generalized time-reversible model with 1,000 
bootstrap replicates using IQtree v2.0.3 and visualized and annotated using Interactive 
Tree of Life (iTOL) v4 (B).

Conclusion. Lack of appropriate respiratory hygiene led to SARS-CoV-2 trans-
mission during a single hemodialysis session, based on clinical and genomic epi-
demiology. Use of appropriate PPE for both patients and HCW and other infection 
prevention measures are critical to prevent SARS-CoV-2 transmission.
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Background. The threat of surging COVID-19 cases prompted many hospitals 
in the United States to preemptively suspend elective procedures throughout the pan-
demic. Utilizing samples from a large hospital in Los Angeles, we sought to determine 
if temporal trends in SARS-CoV-2 Cycle threshold (Ct) values (proxy for viral RNA 
loads) were predictive for the number of future COVID-19 cases.

Methods. Nasopharyngeal specimens on symptomatic patients and asymptom-
atic admissions were tested using the Xpert Xpress SARS-CoV-2 and SARS-CoV-2/
Flu/RSV assays (Cepheid). Ct values for all SARS-CoV-2 detections between October 
2020 to March 2021 were compiled for analysis.

Results. A total of 2,114 SARS-CoV-2-positive samples were included. The 
number of tests performed per week increased dramatically in December peaking 
the first week of January before returning to pre-surge numbers by Mid-February. Ct 
values fell during this same period with values in December and January (25.6±7.8 
and 27±7.9, respectively) significantly lower than those of the other months (30±9.3 
to 37.7±6.3). Average weekly Ct values for all patients were significantly, negatively 
correlated with the number of tests run the following week (R= -0.71, P< 0.001) and 
two weeks later (R= -0.75, P< 0.0001).  Ct values for patients who were asymptomatic 
at the time of testing most strongly correlated with total number of tests performed one 
month later (R= -0.86, P< 0.0001). 

Average weekly Ct values and number of test run

As cases (light grey) increased during December and January, there was a signifi-
cant decrease in Ct values (dark grey) during that same time period.

Average Ct values are a leading indicator of cases


