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A B S T R A C T

Identification of asymptomatic patients is necessary to control the COVID-19 pandemic and testing is one of
the measures to detect this population. We evaluated the clinical correlation of the DiaSorin Molecular Sim-
plexa COVID-19 Direct (DiaSorin Molecular) and Roche Cobas 6800 SARS-CoV-2 (Roche) assays using 253
oropharyngeal (OP) swab specimens collected from asymptomatic patients. Agreement between DiaSorin
Molecular and Roche was 97% (95% CI, 0.94 to 0.99), with a k statistic of 0.90 (95% CI, 0.83 to 0.97) and a PPA
of 89% (95% CI, 0.76 to 0.96) and NPA of 99% (95% CI, 0.97 to 0.99). Simple regression analysis of Ct values
revealed a regression line of y = 1.065*X - 5.537 with a Pearson's r of 0.8542, indicating a good correlation
between both platforms. The DiaSorin Molecular assay demonstrates clinical performance comparable to
that of Roche in this population.

© 2021 Elsevier Inc. All rights reserved.
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1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
cases continue to grow worldwide since the first cases of coronavirus
disease 2019 (COVID-19) were observed in December 2019 in
Wuhan, China (Anon; WHO 2020). Much remains unknown about
SARS-CoV-2; however, the presence of asymptomatic COVID-19 cases
was noted in early reports of the outbreak (Bai et al., 2020;
Chan et al., 2020; He et al., 2020; Rothe et al., 2020). For instance, a
case study of a family in China showed how SARS-CoV-2 spread from
an asymptomatic carrier to 5 other family members in other locations
while she remained asymptomatic for the entire 21-day follow-up
period (Bai et al., 2020). Similarly, the asymptomatic proportion was
estimated to be 17.9% among those who tested positive for SARS-
CoV-2 onboard the Diamond Princess cruise ship (Mizumoto et al.,
2020). Asymptomatic transmission has been described previously for
coronaviruses and other respiratory viruses such as Middle East
respiratory syndrome coronavirus (MERS-CoV), human rhinoviruses
(HRVs), influenza virus, and severe acute respiratory syndrome coro-
navirus (SARS-CoV) (Al-Tawfiq and Gautret, 2019; Furuya-
Kanamori et al., 2016; Granados et al., 2015; Wilder-Smith et al.,
2005; Yuen et al., 2020). While the prevalence of asymptomatic indi-
viduals with SARS-CoV-2 is not yet fully characterized, it is estimated
that approximately 45% of those infected with SARS-CoV-2 will
remain asymptomatic (Oran and Topol, 2020). It has been challenging
to accurately quantify the prevalence of asymptomatic individuals
including limitations of previous study designs such as population
size, longitudinal data, and distinguishing truly asymptomatic cases
from those who are merely pre-symptomatic. Hence, the occurrence
of asymptomatic patients with SARS-CoV-2 infections poses a signifi-
cant threat to COVID-19 control efforts and may have been a critical
factor in community spread (Al-Tawfiq, 2020; Lu et al., 2020;
McArthur et al., 2020). In fact, recent studies have shown that in
some cases, the detection pattern and viral load of infected asymp-
tomatic individuals have been equal to that of symptomatic individu-
als, suggesting a similar likelihood of viral transmission
(Kimball et al., 2020; Walsh et al., 2020; Zou et al., 2020).

Molecular diagnostic testing has been critical in identifying
infected symptomatic cases during the current pandemic. However,
as lockdown measures have started to ease, Emergency Use Autho-
rization (EUA) in vitro diagnostic tests for SARS-CoV-2 are being
used to assess symptomatic patients and asymptomatic individuals
to facilitate a return to normalcy. Recent guidelines from the Cen-
ters for Disease Control and Prevention (CDC) recommend using
available EUA in vitro diagnostic tests for SARS-Cov-2 to diagnose
acute infection of both symptomatic and asymptomatic individuals,
to guide contact tracing and treatment options, pre-operative
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testing, and isolation requirements (CDC, 2021). From a healthcare
setting perspective, it is imperative that testing programs include
asymptomatic testing since identifying individuals with suspected
COVID-19 is critical for real-time cohorting decisions and infection
control measures.

Accurate and reliable results are necessary for correctly identify-
ing asymptomatic patients since molecular assays with low clinical
sensitivity and specificity for asymptomatic populations may inevita-
bly lead to more exposures and have profound safety implications for
the public health and healthcare systems. Simultaneously, to meet
the exponential demand in testing, there has been accelerated devel-
opment of both molecular and serological assays across a plethora of
platforms (FDA 2021; La Marca et al., 2020). The selection from over
200 molecular diagnostic assays and counting requires understand-
ing their limitations in diagnostic performance and further data-
based clarification of their testing utility with different COVID-19
populations. Therefore, in this study, we evaluated the clinical perfor-
mance of the DiaSorin Molecular Simplexa COVID-19 Direct and
Roche Cobas 6800 SARS-CoV-2 EUA assays using oropharyngeal
swabs from asymptomatic patients. This information may provide
significant insights to support population screening strategies and
the use of these two assays for the detection of SARS-CoV-2 in
asymptomatic patients, providing the rapid detection needed for
diagnosis, isolation, and contact tracing of COVID-19 cases.

2. Materials and methods

2.1. Specimen collection and storage

Flocked swabs were used to collect oropharyngeal specimens
from asymptomatic patients with known exposures to suspected
COVID-19 infections or for pre-operative testing for surgical patients
at OhioHealth Riverside Methodist Hospital (Columbus, OH). After
collection, the swabs were placed into 3 ml of sterile Universal Viral
Transport (UVT; BD). Specimens were tested as soon as possible after
collection, or if testing was delayed, were stored for up to 72 h at 2-8°
C. Following routine testing, samples were stored frozen (≤-80°C)
until comparator testing could be completed.

2.2. Study design

Assay performance was evaluated using a total of 253 oropharyn-
geal specimens originally submitted for routine COVID-19 testing at
OhioHealth Riverside Methodist Hospital on the Roche Cobas SARS-
CoV-2 assay. Positive and negative specimens were selected during
the submission process for EUA approval of the Roche assay for use in
asymptomatic patients. Samples were thawed and subsequently
tested on the DiaSorin Molecular Simplexa COVID-19 Direct assay.
The study population included patients 4-85 years of age and both
genders and were selected based on the patient's status (asymptom-
atic individual reported on the order entry questions).

2.3. Roche Cobas SARS-CoV-2

The Roche assay (Roche Diagnostics, Indianapolis, IN) was per-
formed according to the manufacturer's instructions for use. The test
uses a minimum required sample volume of 600 mL. The sample
preparation is fully automated (nucleic acid extraction and purifica-
tion) followed by RT-PCR amplification and detection. The assay tar-
gets the ORF1 a/b non-structural region that is unique to SARS-CoV-
2. Additionally, Cobas targets a conserved region in the structural
protein envelope E-gene with pan-Sarbecovirus (PAN-SARS) detec-
tion that will also detect the SARS-CoV-2 virus. The result was inter-
preted as positive if both targets were detected and presumptive
positive if one of two targets was detected.
2.4. DiaSorin Molecular Simplexa COVID-19 Direct

The Simplexa COVID-19 Direct assay (DiaSorin Molecular, Cypress,
CA) was performed according to the manufacturer's instructions for
use. Briefly, 50 mL of Simplexa COVID-19 Direct Kit reaction mix
(MOL4150) was added to the “R” well of the 8-well Direct Amplifica-
tion Disc (DAD) followed by adding 50 mL of non-extracted oropha-
ryngeal swab sample (collected in approximately 3 mL of UVT (UVT,
BD)) to the “SAMPLE” well. Tests were run on the LIAISON MDX sys-
tem, and data collection and analysis were performed with LIAISON
MDX Studio software. The assay targets two different regions of the
SARS-CoV-2 genome, the S gene, and ORF1ab, differentiated with
FAM and JOE fluorescent probes. An RNA internal control (Q670
probe) is used to detect RT-PCR failure and or inhibition. The result
interpretation algorithm for reporting a positive specimen requires
only one of the two targets to be detected (S or ORF1ab gene). The
oropharyngeal specimen is off-label for DiaSorin Molecular, but
proper validation was conducted and published previously by the
OhioHealth Laboratory Services (Cradic et al., 2020).

2.5. Discordant analysis

Results were considered discordant when the DiaSorin Molecular
assay did not agree qualitatively (Detected or Not Detected) with
Roche Cobas results. In such cases, molecular testing was repeated
for the discordant assay when a remnant sample was available, and a
retrospective chart review was conducted.

2.6. Statistical methods

Positive percent agreement (PPA) and negative percent agree-
ment (NPA) between both assays were calculated with two-sided
(upper/lower) 95% confidence intervals (CIs) using the Evidence-
Based Medicine Toolbox, Knowledge Translation Program (Toronto,
CA). The percent positive agreement was calculated as TP/(TP + FN) x
100 and the percent negative agreement was calculated as TN/
(TN + FP) x 100, where TP were true-positive results, FN were false-
negative results, TN were true-negative results, and FP were false-
positive results. Cohen's kappa values (k) were also calculated as a
measure of overall agreement, with values categorized as almost-
perfect (>0.90), strong (0.80 to 0.90), moderate (0.60 to 0.79), weak
(0.40 to 0.59), minimal (0.21 to 0.39), or none (0 to 0.20) (Landis and
Koch, 1977; McHugh, 2012). The discordance rate was calculated as
(FP + FN)/Total Number of Samples tested X 100. Simple regression,
Pearson’s correlation coefficient (Pearsons r), Bland-Altman plot, and
nested ANOVA analysis on the cycle threshold (Ct) values were per-
formed using GraphPad Prism version 8.4.3 for Windows (GraphPad
Software, San Diego, California USA, www.graphpad.com).

3. Results

3.1. Clinical performance of DiaSorin Molecular Simplexa COVID-19
Direct for asymptomatic patients

Following testing of 253 specimens, DiaSorin Molecular and
Roche's total percent agreement was 97% (95% CI, 0.94 - 0.99), with a
k statistic of 0.90 (95% CI, 0.83 - 0.97), demonstrating strong agree-
ment between assays. Overall, a positive percent agreement of 89%
(95% CI, 0.76 - 0.96) and a negative percent agreement of 99% (95% CI,
0.97 to 0.99) were observed when OP swabs from asymptomatic
patients were tested using the DiaSorin Molecular assay (Table 1).

Details for discordant sample analysis are shown in Table 2. An
overall discordance rate of 2.8% was found between the two systems.
Five specimens (OH-11, OH-22, OH-27, OH-31, OH-34) that were pos-
itive on the Roche Cobas were identified as negative by DiaSorin
Molecular. Three out of those five samples (OH-11, OH-27, OH-34)
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Table 1
Positive Percent Agreement (PPA) and Negative Percent Agreement (NPA) between
DiaSorin Molecular Simplexa and Roche Cobas using oropharyngeal swab specimens
in UVT (n = 253).

Roche (§ 95% CI)a,b

Molecular Assay Positive Negative PPAc NPAd Kappa (k)e

DiaSorin Molecular
Positive 40 2f 89% 99% 0.90
Negative 5g 206 (0.76-0.96) (0.97- 0.99) (0.83-0.97)

a §, upper/lower 95%.
b CI, confidence interval.
c Positive Percent Agreement (PPA).
d Negative Percent Agreement (NPA).
e Almost-perfect (>0.90), strong (0.80 to 0.90), moderate (0.60 to 0.79), weak (0.40

to 0.59), minimal (0.21 to 0.39), or none (0 to 0.20).
f Two samples had cycle thresholds (Ct) of 36.3 and 36.5 by the DiaSorin Molecular

assay for the ORF1ab target, and were negative for the S gene target.
g Five samples had cycle thresholds (Ct) of 37.1, 37.9, 32.4, 33.1, and 33.2 by the

Roche assay for the PAN-SARS target, and two of the samples were negative for the
ORF1ab target.
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had Ct values of 37.1, 32.4, and 33.2 for PAN-SARS, respectively, and
were considered presumptive positives on initial testing by the Roche
Cobas assay since they were negative for the ORF1ab target. Repeat
testing by DiaSorin Molecular was also negative for all samples. Addi-
tionally, review of records revealed that two of these samples were
from patients with previous SARS-CoV-2 infections which had
resolved. Therefore, these samples were categorized as true negatives
during discordant resolution. Two additional discordant samples
(OH-39 & OH-41) were identified as positive for SARS-CoV-2 by the
DiaSorin Molecular assay with Ct values of 36.3 and 36.5 for the
ORF1ab target but were negative by the Roche Cobas. Following dis-
cordant analysis and retrospective chart review, the DiaSorin Molec-
ular SARS-CoV-2 assay showed an improvement of PPA to 95% (95%
CI, 0.84 to 0.99). Furthermore, the total percent agreement of Dia-
Sorin Molecular and Roche increased to 98% (95% CI, 0.95 to 1.0),
with a k statistic of 0.94 (95% CI, 0.88 to 1.0) (Table 2).
3.2. Comparison of cycle threshold (Ct) values obtained from
asymptomatic patients

Average Ct value distribution obtained by DiaSorin Molecular
Simplexa analysis from oropharyngeal-positive patients was com-
pared with that obtained by Roche Cobas. The corresponding R2 val-
ues indicated a good correlation (R2= 0.7297), with 95% confidence
intervals of the slope (0.85 - 1.04) and intercept (-12.01 - 0.93)
Table 2
Details of discordant sample analysis.

Sample ID Roche Cobas(ORF
1ab/PAN-SARS)

DiaSorin Molecular
(S/ORF1ab)

Comm

OH-11 POS
(0/37.1)

NEG Presu
test

OH-22 POS
(35.44/37.9)

NEG Patien
ing

OH-27 POS
(0/32.4)

NEG Presu
test

OH-31 POS
(33.05/33.1)

NEG Incide
test

OH-34 POS
(0/33.2)

NEG Presu
viou

OH-39 NEG POS
(0/36.3)

Incide

OH-41 NEG POS
(0/36.5)

Testin

aDiscordant sample results are highlighted in bold.
bCt, Cycle threshold.
between DiaSorin Molecular Simplexa and the Roche Cobas assays
(Fig. 1A). Next, the differences in Ct values were plotted against the
average values to generate a Bland-Altman plot. The mean difference
was 3.6 Cts, with 95% limits of agreement (LoA) of -2.8 - 10.0
(Fig. 1B). Two samples showed a notable discrepancy in Ct values for
both targets suggesting an analytical or pipetting error in one assay.
Unfortunately, the specimens was not available for retesting. The
overall Ct values of both DiaSorin Molecular Simplexa assay targets
(S gene and ORF1ab) were significantly lower than that those from
Roche Cobas (P = 0.0001), showing an average of 3.6 § 1.0 Ct differ-
ence for the tested asymptomatic population (Fig. 1C). Further break-
down analysis per target on each assay shows an average 0.8 § 1.3 Ct
difference between S gene and ORF1ab targets in the DiaSorin Molec-
ular Assay and 0.8 § 1.6 Ct difference between the ORF1ab and Pan-
SARS for Roche Cobas (Fig. 1D).
4. Discussion

Numerous molecular assays have been granted EUA by the Food
and Drug Administration (FDA), however, all of them have been
focused on symptomatic individuals. Testing of the symptomatic
population was critical early in the pandemic and it was the core of
medical decision-making during that time, especially for the popula-
tion deemed high-risk. Now that we have moved past this initial
stage of the pandemic, we have had to adapt to testing of both symp-
tomatic and asymptomatic individuals, and our testing algorithms
and criteria for detecting the novel coronavirus have also shifted.
Testing individuals without symptoms is now part of the concen-
trated effort to curb SARS-CoV-2 transmission within the commu-
nity; From active infection-finding through mandated population
testing based on symptoms to contact tracing after possible exposure,
pre-requirement testing before being admitted to the hospital for a
procedure (e.g., pregnant women admitted for labor and delivery,
patients admitted for elective surgery), or screening to safely return
to schools or workplaces. Hence, the use of EUA approved assays
should not be limited to the symptomatic population, and it is imper-
ative to adopt new testing practices to curb SARS-CoV-2 transmis-
sion. While there are performance-driven publications of many EUA
assays for symptomatic testing, data on the accuracy and perfor-
mance of the existing molecular assays for asymptomatic populations
is lacking.

Previously, we were able to compare the Simplexa COVID-19
Direct assay clinical performance to Roche Cobas SARS-CoV-2 using
samples from symptomatic patients and made several observations,
including limit of detection (LOD) and how each test performed in a
ent

mptive POS by Roche Cobas. Patient diagnosed with COVID-19 6 weeks prior. Repeat
needed by employer before return to work.
t diagnosed with COVID-19 3 weeks prior. Sample repeated for pre-admission test-
for procedure.
mptive POS by Roche Cobas. Patient diagnosed with COVID-19 3 months prior. Repeat
for pre-admission testing.
ntal finding during pre-admission testing. No previous history of COVID-19. Repeat
ing 3 days later was negative.
mptive POS by Roche Cobas. Incidental finding during pre-admission testing. No pre-
s history of COVID-19.
ntal finding during pre-admission testing. No previous history of COVID-19.

g for exposure to person with COVID-19 infection.
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Fig. 1. Comparison of the cycle threshold (Ct) values obtained on the DiaSorin Molecular Simplexa versus Roche Cobas assay for asymptomatic oropharyngeal specimens (n = 40).
(A) Average Ct value distribution for DiaSorin Molecular Simplexa versus Roche Cobas. The regression line (dashed black line) and 95% confidence intervals (dotted red lines) are
displayed. (B) Bland-Altman plot of differences in Ct values versus the average values. The upper and lower 95% limits of agreement (dotted red lines) and mean line (dotted black
line) are also shown. (C) Overall Ct values for DiaSorin Molecular and Roche Cobas. Solid red lines indicate 95% limits of agreement and solid black line indicates average Ct. (D) Ct
value analysis per target for each assay. Solid red lines indicate 95% limits of agreement and solid black line indicates average Ct. (Color version of figure is available online)
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head-to-head clinical comparison (Cradic et al., 2020). With the new
measures to prevent the spread of COVID-19 infection, we expanded
the comparison to the asymptomatic population. This evaluation is
critical as numerous assays are used for testing asymptomatic indi-
viduals, and the clinical sensitivity of the assays has not been estab-
lished thoroughly due to the limited availability of testing resources
and the constraints on testing guidelines and clinical recommenda-
tions for this population.

Our data suggest that both DiaSorin Molecular and Roche real
time-PCR methods yielded comparable results (k = 0.90), with an
overall agreement of 97% (95% CI, 0.94 - 0.99) (Table 1). Of the sam-
ples tested, there were a total of seven discordant results between
the two assays showing an overall discordance rate of 2.8% between
the two systems (Table 2). These discordances may be due to differ-
ences in primer sequences, assay limits of detection, or other factors,
highlighting the importance of comparing the performance of differ-
ent testing platforms. Upon further review of the medical chart of
those patients where discordance was observed, it was shown that
three patients (OH-11, OH-22, OH-27) were previously positive
patients who returned for care to our institution seeking a negative
test result for medicosocial reasons. These patients were reported as
presumptive positive due to the positivity of only the Pan-SARS tar-
get by Roche which is not specific for SARS-CoV-2. In addition, these
patients reported no symptoms during the time of collection, were at
least three weeks from the time of the initial diagnosis, and may not
have been infectious at that time during testing. Although
amplification only occurred in the PAN-SARS target, it is unlikely that
the samples were SARS-CoV 1 since the virus is not in circulation.
Hence, detection of this target is indicative of the current SARS-CoV-
2. There is a possibility with these high Ct specimens, that patients
are shedding inactive fragments of viral RNA and that the positive
test result is not indicative of active viral replication. This has been
previously described in patients 10 days post infection with positive
RT-PCR samples but negative viral cultures (Owusu et al., 2021). In
addition, according to the Roche IFU the Ct values of these samples
are higher than the average Ct values at LOD for both assay targets.
Another possibility is the amplification of inactive viral RNA frag-
ments in these samples after previous infection. For other respiratory
viruses (SARS-CoV, Middle East respiratory syndrome coronavirus,
and influenza virus), it is well known that after the immune system
neutralizes these viruses, inactivated viral RNA degrades slowly over
time, and may still be detected by RT-PCR for months after infection
had resolved (Chan et al., 2004; Oh et al., 2016; Peiris et al., 2003;
Wang et al., 2018). This highlights the challenges that many labs may
have with highly sensitive molecular diagnostic platforms and high
Ct value cut-offs that do not accurately reflect clinical relevance for
infections like COVID-19. For two additional discordant results (OH-
31, OH-34,), the Roche positive results were an incidental finding.
The Ct values were high, and both the PAN-SARS and the ORF1ab tar-
gets were positive. DiaSorin Molecular detected two additional posi-
tives in patient samples that were negative by Roche (OH-39, OH-
41), and these two samples had low viral loads as indicated by the Ct
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values of the assay. The quantity of viral target in the clinical speci-
men is near the assay LOD according to the DiaSorin Molecular IFU
and because only the ORF1ab target was positive, which does not
encode for a structural protein, there is a possibility that infectious
viral particles may not have been present in those samples. However,
the OH-41 patient was exposed to the virus, and the positive result
could represent early phases of viral replication.

Observed Ct values in asymptomatic positive patients covered a
wide range indicating that the viral load in these patients is variable
(Fig. 1A-1B). Similar ranges of Ct values have been reported for symp-
tomatic patients (Cradic et al., 2020; Danis et al., 2020; Lee et al.,
2020; Pan et al., 2020; Ra et al., 2021,). Hence, when performing tests
on asymptomatic patients, both clinical and analytical sensitivity is
critical as the most sensitive assay would identify individuals who
carry and transmit the virus unknowingly.

In the Bland Altman analysis, our data showed the DiaSorin
Molecular Simplexa COVID-19 assay Ct values were, on average, 3.6
Cts lower than those of the Roche Cobas SARS CoV-2. All samples,
except two, were within the acceptable upper and lower 95% confi-
dence interval. These two samples were not available for repeat test-
ing and investigation of the discrepant Ct values. The mean
difference of 3.6 Cts between the assays (Fig. 1B) may be due to the
number of variables that can affect assay performance. Assay Ct val-
ues depend on multiple factors including sample volume, the gene
targets used for the virus detection, assay parameters, fluorescence
thresholds, and the cut-off for each assay. For example, the DiaSorin
Molecular Simplexa assay requires 50 ml of a non-extracted sample
with 10 ml used directly in the amplification reaction, while Roche
Cobas utilizes 600 ml of sample volume that is subsequently
extracted and used in the amplification reaction. Additionally, each
assay has its specific gene targets; DiaSorin Molecular uses the two
SARS-CoV-2 specific targets S gene and ORF1ab, while the Roche
Cobas design includes a non-specific PAN-SARS and a specific ORF1ab
target. The assay Ct cut-off for each assay also differs. DiaSorin Molec-
ular has an assay cut-off of 40 cycles, compared to 45 cycles for Roche
Cobas. These data reinforce the idea previously reported by Rhoads
et al. (Rhoads et al., 2020) that Ct values from different assays cannot
be compared or correlated as significant differences in absolute Ct
values can be demonstrated in the same sample with different assays.
Also, Ct values can vary significantly between and within methods by
as much as 14 cycles, including tests that assess different gene targets
for SARS-CoV-2 (Rhoads et al., 2020). These considerations of each
platform's unique capabilities and limitations are essential when lab-
oratories examine the possibility of implementing existing assays for
asymptomatic testing, and the study design requirements during
method comparisons.

For this study, we examined the correlation of the Ct values
between assay targets within both assays to evaluate the efficiency of
the assay design when used in the asymptomatic population (Fig. 1C-
1D). The primer and probe target design must allow for amplification
efficiency and specificity, reducing reagent competition, reducing
preferential amplification, and allowing for a similar LOD between
the two targets. Additionally, with the new SARS-CoV-2 variants cir-
culating within the population, primer and probe target design must
be within conservative regions where viral diversity will have the
least potential impact (Anon, Lauring and Hodcroft, 2021). The poten-
tial impact of missing positive SARS-CoV-2 samples amongst the rise
of SARS-CoV-2 variants is reduced by designing assays with multiple
specific targets. As part of the DiaSorin Molecular’s Simplexa assay
algorithm, if one of the specific SARS-CoV-2 targets is detected, the
sample is reported as positive. For Roche, both ORF1a and PAN-SARS
are required to be detected to obtain positive results. If PAN-SARS tar-
get only is detected, the sample is reported as presumptive positive.
We observed similar Ct values between the two targets in both assays
and confirmed how they complement each other as part of the assay
designed (Fig. 1C-1D).
This study has several limitations. Oropharyngeal swabs (OPS)
from asymptomatic individuals were collected and may raise the
question if OPS provide accurate detection of SARS-CoV-2 in asymp-
tomatic carriers. To date, there is a lack of published data on the accu-
racy of alternative sample types such as OPS (Zou et al., 2020). It
should be noted, CDC guidelines recommend collecting and testing
an upper respiratory specimen, with a nasopharyngeal swab (NPS)
being the preferred choice for swab-based SARS-CoV-2 testing. When
the collection of an NPS is not possible, an oropharyngeal specimen is
acceptable. However, these guidelines are for symptomatic patients
and do not comment on what sample type is preferred for asymp-
tomatic testing. Previously, we have shown that there is concordance
between an OP and NPS specimen for both Roche and DiaSorin
Molecular (Cradic et al., 2020). Additionally, a CDC group showed
that NPS and OP swabs did not show meaningful differences in SARS-
CoV-2 RNA detection in patients with < 7 days post symptom onset
supporting OP swabs use when supply chain issues persist
(Patel et al., 2020). A second limitation is that this study included
samples from patients from a single geographic region, Central Ohio.
However, the patient samples spanned the entire range of clinical
positives and reflected our overall true positivity rate between 4%-7%
during July 15- August 30, 2020 of the COVID-19 outbreak (Anon).
Thirdly, the present assay comparison and characterization were
made using assays authorized only for symptomatic patients.
Although this study has a small sample size, it is clear that patients
reported as asymptomatic can have low viral loads that can be
detected by assays proven to have high clinical sensitivities. The test-
ing of asymptomatic individuals can be performed after the evalua-
tion of assays currently approved only for symptomatic individuals.
Lastly, it is hard to assess if the current asymptomatic samples used
in the study are genuinely asymptomatic or merely pre-symptomatic.
With the vast range of symptoms across COVID-19 patients, mild
symptoms can be missed as some patients may confuse a sore throat
or a runny nose for allergies.

In summary, we have evaluated two molecular in vitro diagnostic
assays for the qualitative detection of SARS-CoV-2 using OP swabs. Our
evaluation data suggest that the DiaSorin Molecular and Roche Cobas
assays have comparable results and that both can reliably detect SARS-
CoV-2 in an asymptomatic population. As we continue in this evolving
pandemic and the available vaccines reach the population, testing
efforts will continue shifting in the United States. The focus on testing
of symptomatic individuals will decrease and move towards asymptom-
atic testing as a crucial part of the process of monitoring for infection.
The lab testing choices will become increasingly complex as many plat-
forms with widely disparate performance characteristics may not be
appropriate for all testing populations. The development of guidance
and recommendations for asymptomatic screening by data-driven clini-
cal studies is warranted for public health or infection control initiatives
to successfully curb viral spread in future epidemics.
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