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ADI, those with Medicaid or no insurance had the lowest mean Ct values
(23.3, 25.9, and 27.6, respectively) compared to Medicare or other insurance
(Figure 1). Body mass index (odds ratio [OR], 1.04; 95% CI, 1.02–1.07; P =
.001) and male sex (OR, 2.15; 95% CI, 1.28–3.60; P = .004) were independently
associated with ICU admission. Every increase of a CT point (OR, 0.90; 95%
CI, 0.85–0.95; p <0.001) and age >60 years old (OR 2.62, 95% CI; 1.14-6.04;
p=0.023) was associated with death. Conclusions: In this cross-sectional
study of adults tested for COVID-19 in a large midwestern academic health
system, lower Ct values were independently associated with poverty and age
>60 years old.
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Background: Coronavirus disease 2019 (COVID-19) is caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). SARSCoV-2 RNA can be detected by real-time reverse-transcription polymerase
chain reaction (RT-PCR) for several weeks after infection. Discerning persistent RT-PCR positivity versus reinfection is challenging and the frequency of COVID-19 reinfections is unknown. We aimed to determine
the frequency of clinically suspected reinfection in our center and confirm
reinfection using viral whole-genome sequencing (WGS). Methods: The
University of Iowa Hospitals and Clinics (UIHC) is an 811-bed academic
medical center. Patients with respiratory complaints undergo COVID-19
RT-PCR using nasopharyngeal swabs. The RT-PCR (TaqPath COVID-19
Combo kit) uses 3 targets (ORF1ab, S gene, and N gene). We identified
patients with previous laboratory-confirmed COVID-19 who sought care
for new respiratory complaints and underwent a repeated SARS-CoV-2
test at least 45 days from their first positive test. We then identified patients
with median RT-PCR cycle threshold (Ct) values. Results: During the
study period, 13,603 patients had a SARS-CoV-2– positive RT-PCR. Of
these, 296 (2.2%) had a clinical visit for new onset of symptoms and a
repeated RT-PCR assay >45 days from the first test. Moreover, 29 patients
(9.8%) had a positive RT-PCR assay in the repeated testing. Ct values were
available for samples from 25 patients; 7 (28%) had Ct values. Conclusions:
In patients with a recent history of COVID-19 infection, repeated testing
for respiratory symptoms was infrequent. Some had a SARS-CoV-2–positive RT-PCR assay on repeated testing, but only 1 in 4 had Ct values suggestive of a reinfection. We confirmed 1 case of reinfection using WGS.
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Evaluating the Relationship between Cycle Threshold Values and
Reported COVID-19 Symptoms among Healthcare Workers
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Background: SARS-CoV-2 detected by reverse transcription polymerase chain reaction (RT-PCR) can persist for weeks to months in some
individuals. Cycle threshold (Ct) values represent the number of cycles
needed to amplify viral ribonucleic acid (RNA) to reach a detectable

level. As such, Ct values are inversely related to the amount of virus
in a sample. As knowledge of SARS-CoV-2 viral dynamics continues
to evolve, understanding the relationship between Ct values, type of
symptoms, and timing of symptom onset can help determine when
infected individuals are most likely to be infectious. Methods: We conducted a retrospective cohort study of 1,027 healthcare workers
(HCWs) who tested positive for SARS-CoV-2 by RT-PCR from nasopharyngeal specimens between June 27, 2020, and September 21,
2020. All HCWs were interviewed within 72 hours of their diagnosis
for symptom history. Due to multiple PCR platforms being in use in
our facility, only 360 HCWs (35%) had Ct values available for analysis.
Multivariate linear regression models examined the effect of COVID19–related symptoms and timing of symptom onset to test on Ct values.
Results: The most frequently reported symptoms were congestion
(55.6%), cough (50.3%), and headache (46.7%). Other symptoms less
commonly reported were fatigue (36.7%), loss of taste or smell
(36.4%), fever (35.4%), muscle aches (33.3%), sore throat (27.4%),
and diarrhea (26.7%). Symptomatic HCWs (88.3% of sample) had lower
Ct values (ORF-1 M = 22.66, SD = 5.17; E-Gene M = 24.34, SD = 6.60)
than asymptomatic individuals (ORF-1 M = 25.46, SD = 6.06; E-Gene M
= 29.34, SD = 7.96). Of all symptoms measured, only presence of fever,
congestion, and muscle aches predicted significantly lower Ct values.
Mean Ct values decreased 2 days prior to symptom onset, were lowest
the day of symptom onset, then increased in a curvilinear fashion. There
were no significant 2-way interactions between symptoms and time of
symptom onset to testing. Conclusions: The curvilinear pattern of Ct
values over time from symptom onset are consistent with disease progression patterns and support current understanding of infectivity
being highest 2 days prior to symptom onset through day 8. Presence
of fever, congestion, and muscle aches are significantly correlated with
lower Ct values, suggesting that these symptoms are associated with
higher viral load. Although Ct values are not without limitations, our
findings support the current understanding that presymptomatic and
symptomatic individuals, particularly those with fever, congestion,
and muscle aches, may pose higher risk of transmission to others.
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