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INTRODUCTION

More than ten million US residents have been diagnosed with
the novel coronavirus (SARS-CoV-2) that causes COVID-19.
Testing for concomitant viral respiratory pathogens was ini-
tially recommended by the Centers for Disease Control and
Prevention (CDC) prior widespread testing for COVID-19.
Early reports of coinfection rates with other respiratory path-
ogens with SARS-CoV-2 varied widely between 0 and 21%
and are limited by small sample sizes.' Uncertainty remains
in understanding coinfection rates in patients with suspected
COVID-19. We report on the presence of viral co-detection
between SARS-CoV-2 and other respiratory pathogens in
patients presenting to a tertiary care facility in the southeastern
US with a moderate caseload of SARS-CoV-2.

METHODS

We conducted a retrospective analysis of patients presenting to
Vanderbilt University Medical Center (VUMC) between
March 9, 2020, and October 2, 2020. During this time, Da-
vidson County had a moderate disease burden of COVID-19*
with a median of 13.9 (11.2, 24.5) daily new cases per 100,000
residents. Davidson County began a stay-at-home order on
March 23, 2020, and began to gradually reopen May 11, 2020.
Subjects were included if they were tested for SARS-CoV-2
with reverse transcriptase polymerase chain reaction (RT-
PCR) and were also tested with a multiplex RT-PCR respira-
tory pathogen panel (influenza A and B, Adenovirus,
Bordetella parapertussis, Bordetella pertussis, Chlamydia
pneumoniae, coronavirus 229E, HKU1, NL63, OC43,
Metapneumovirus, Parainfluenza, Mycoplasma pneumoniae,
RSV, and Rhinovirus/enterovirus) on the same day of the
SARS-CoV-2 test. Only the first overall test for a subject for
SARS-CoV-2 was included. Asymptomatic individuals iden-
tified by treating clinicians through the electronic health record
at the time of SARS-CoV-2 testing were excluded. Analysis is
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primarily descriptive in nature. This study was approved by
the VUMC institutional review board as exempt.

RESULTS

Overall, there were 145,198 tests for SARS-CoV-2 for
100,121 unique individuals within the study period. There
were 3105 symptomatic subjects tested for SARS-CoV-2 with
concomitant respiratory pathogen panel testing during the
study period. The cohort is described in Table 1. Among those
tested for both SARS-CoV-2 and other respiratory pathogens,
288 (9.3%) subjects tested positive for SARS-CoV-2 and
among these, 14 (4.9%) tested positive for a second respiratory
pathogen. Those with a co-detection of SARS-CoV-2 and
another respiratory pathogen were younger than those who
had an isolated detection of SARS-CoV-2 (mean of 14.0 vs.
42.4 years). Among subjects who tested negative for SARS-
CoV-2, Rhinovirus/enterovirus (60.9% of all SARS-CoV-2
negative patients) was the most common respiratory pathogen
whereas both Adenovirus and Rhinovirus/enterovirus (42.9%
of all SARS-CoV-2 positive patients each) were the most
common respiratory pathogens among patients who tested
positive for SARS-CoV-2 (Table 2).

DISCUSSION

We report the respiratory co-detection rate in a single, tertiary
care center in the USA with a moderate caseload of SARS-
CoV-2. This is the largest sample of co-detection of SARS-
CoV-2 and other respiratory pathogens encompassing a longer
duration and later phases of the pandemic. Compared with
prior reports in the USA of 1.9%° and 20.7%,' we found that
the respiratory pathogen co-detection rate (4.9%) in our sam-
ple is low. This suggests that the utility of simultaneous
respiratory pathogen testing may be limited in the setting of
a positive SARS-CoV-2 test, particularly in adults. Potential
reasons for lower rates of co-detection include seasonality and
background rates of other viral respiratory pathogens which
are expected to be higher in winter months, yet not included in
our study timeframe. However, our study includes a longer
timeframe and more patients with SARS-CoV-2 than previ-
ously published along with an extended temporal window that
includes time periods before, during, and after the most strin-
gent social distancing recommendations in Tennessee. Also,
the onset of the pandemic changed human behavior to increase

1159


http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-020-06471-0&domain=pdf

1160

Freeman et al.: Co-detection of SARS-CoV-2 with Secondary Respiratory Pathogen Infections

JGIM

Table 1 Demographics of Patients Included in the Analysis by SARS-CoV-2 and Viral Respiratory Pathogen Status

Variable, V, Negative (n = 2817) Positive (n = 288)
%0
Positive for other % Negative for other % Positive for other %0 Negative for other %
respiratory respiratory respiratory respiratory
pathogen pathogen pathogen pathogen
Patients 686 24.4% 2131 75.6% 14 49% 274 95.1%
Age, mean 20.1 (0-94) 37.5 (0-104) 14.0 (0-58) 42.4 (0-93)
(range)
Female 350 51.0% 1132 53.1% 6  42.9% 121 44.2%

Table 2 Distribution of Viral Respiratory Pathogens by SARS-CoV-

2 Status
Pathogen SARS-CoV-2 SARS-CoV-2

negative (n = positive (n =

686) 14)

N % N %0
Influenza

A 46 6.7% 0 0%
B 12 1.7% 0 0%

Adenovirus 100 14.6% 6 42.9%
Bordetella parapertussis 2 0.3% 1 7.1%
Bordetella pertussis 2 0.3% 0 0%
Chlamydia pneumoniae 6 0.9% 0 0%
Other Coronaviridae
229E 4 0.6% 0 0%
HKUL1 19 2.8% 0 0%
NL63 51 7.4% 0 0%
0C43 8 1.2% 0 0%
Metapneumovirus 60 8.7% 0 0%
Parainfluenza 12 1.7% 0 0%
Mycoplasma pneumoniae 6 0.9% 0 0%
RSV 20 2.9% 1 7.1%
Rhinovirus/enterovirus 418 60.9% 6 42.9%

hand hygiene® and the use of mitigation measures (e.g., mask
wearing) all of which decrease transmission.”

Our findings are limited by the non-systematic testing for
respiratory pathogens which was determined by the treating
clinician and subsequently subject to bias. Further, respiratory
coinfection in the setting of lower COVID-19 disease preva-
lence may not be generalizable to larger populations with
higher prevalence rates. Finally, test characteristics for the
RT-PCR were not available due to the vast heterogeneity in
testing reagents due to the supply chain limitations affecting
US hospitals during this early phase of the pandemic.
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