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Universal admission screening strategy for COVID-19 highlighted the
clinical importance of reporting SARS-CoV-2 viral loads
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Abstract
Previously limited to symptomatic patients, our hospital introduced a universal admission screening strategy for coronavirus disease 2019 on

25 April 2020. All patients were tested by RT-PCR. We observed decreased viral loads linked to increased screening of asymptomatic

patients highlighting the fact that viral load values could guide infection control decisions.
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Since the beginning of the coronavirus disease 2019 (COVID-
19) pandemic, severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) quantitative RT-PCR has been used as a

crucial diagnostic tool [1]. Between the beginning of March
and 17 May 2020, our molecular diagnostic laboratory located

in a tertiary care university hospital (Lausanne, Switzerland),
performed more than 34 000 SARS-CoV-2 RT-PCR tests using

three different platforms: our high throughput automated
molecular diagnostic platform (MDx platform) [2], the cobas

SARS-CoV-2 test (Roche, Rotkreuz, Switzerland) [4] and the
GeneXpert Xpress SARS-CoV-2 (Cepheid, Sunnyvale, CA,

USA). In addition to delivering a qualitative yes/no answer,
RT-PCR can provide quantitative values based on cycle
threshold (Ct). To provide precise and reliable quantitative or

semi-quantitative information, laboratories must transform
This is an open access arti
the Ct values into viral loads using positive controls obtained

from viral culture and/or from calibrated positive plasmid
controls. In our laboratory, we used these two types of pos-

itive controls to determine the correlation between the Ct
value and the viral load and this calibration was performed for

all our instruments [3,4]. Reporting viral load values can be
used (a) by the laboratory as an internal quality assessment
tool, (b) by clinicians to evaluate the progression of the

infection (in lower respiratory tract specimens or across time)
or (c) to address patient contagiousness and hence to guide

infection control decisions [5–9]. Regarding the latter appli-
cation and during the first deconfinement phase after the

lockdown in Switzerland, the benefit of reporting the viral
load value appeared of utmost importance. From 25 April

2020, a universal admission or pre-intervention screening
strategy including asymptomatic patients was introduced in
our hospital. We observed an abrupt decrease of viral load in

patients screened after 25 April compared with patients
screened during the epidemic period, when the screening

strategy focused mainly on symptomatic patients (Fig. 1). This
shift is explained by an increase in screening of asymptomatic

patients with low viral load compared with symptomatic in-
dividuals, who are more likely to have high viral loads. This

abrupt change was confirmed by looking only at a shorter
period of 2 weeks just before the shift to the universal
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FIG. 1. Median viral load value of positive SARS-CoV-2 RT-PCR was compared across two periods: the epidemic period (left), during which mainly

symptomatic patients were screened, and the post-epidemic period (right) when all patients were tested on hospital admission. A decrease of median

viral load (with an increased number of specimens with viral loads <1000 copies/mL) was observed during the universal screening period when many

individuals tested were asymptomatic. Patient samples analysed using the GeneXpert test and showing only an N-positive PCR are displayed below the

quantification limit. Cycle threshold values (Ct) were converted to viral loads using the formula –0.27Ct + 13.04 [3,4] generated using purified viral

RNA and synthetic plasmids, kindly provided by the Institute of Virology of the University of Berlin, la Charité. Significance of viral load decrease was

assessed using the non-parametric Wilcoxon–Mann–Whitney test with p � 0.0001. m, viral load median value; n, number of positive samples; ntot,

total number of tests; pos, percentage of positive tests.
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screening strategy. The GeneXpert SARS-CoV-2 test was

broadly used during this period, detecting the SARS-CoV-2-
specific N2 region (encoding for viral nucleoprotein N2) and

the E-gene (encoding for a protein of the envelope). Viral load
calculation was based on the E-gene as the Ct correlated with

the other two platforms and could therefore be compared
directly. Among the very high Cts, we obtained several results
positive only for N2, suggesting a very low viral load at the

detection limit of the GeneXpert assay [10,11]. By retesting
these specimens with other RT-PCR platforms and reviewing

clinical data, we could demonstrate that these N2-only posi-
tive results corresponded to true detection of viral RNA.

When only the N2 gene was positive, the reported result was
‘positive result, low viral load, quantification impossible’.

Since April 2020, we have reported all SARS-CoV-2 RT-PCR
results quantitatively. This is important because it provides
some information regarding the robustness of the result and
© 2020 The Authors. Published by Elsevier Ltd, NMNI, 38, 100820
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about the contagiousness of the patients. As an individual with a

viral load less than 1000 copies/mL is probably exhibiting
negligible contagiousness. However, to assess contagiousness, it

is important to also consider the presence or absence of
symptoms of respiratory tract infection as proposed by the

Centers for Disease Control and Prevention regarding
transmission-based precautions, that moved from a test-based
strategy to a symptom-based strategy [12]. Even after com-

plete resolution of symptoms, some patients can have a pro-
longed positive test result [8]. We observed as many as 32

patients with positive results as long as 30 days after the first
documented positive results [13]. Although most of them

exhibited very high Cts, corresponding to less than 1000
copies/mL, we also observed an asymptomatic patient with

sustained high viral loads up to 5 weeks after infection. Hence,
we think it important to systematically consider both the viral
load and the presence of symptoms, because clear data on the
nses/by-nc-nd/4.0/).
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potential relationship between virus load and contagiousness

are still missing [9]. On the other hand, detection of low viral
load in the upper respiratory tract of asymptomatic patients

may occur during the onset of infection. However, a person
with a low viral low tested early in the disease course might

become highly infectious within the 24 hours following the first
test and with a strong increase of viral loads. Some suggest
repeated testing of the same patients over a period of 24 hours

to monitor the viral load but we only recommend re-testing
when the interval is 72 hours or more, because daily retest-

ing might become rapidly problematic as a result of the pending
world shortage of reagents and the high workload in most

laboratories. Furthermore, a nasopharyngeal SARS-CoV-2 swab
result could be very dependent on the quality of the sampling.

Moreover, a very high viral load may be present in the lung in a
patient with a COVID-19 pneumonia when the viral load in the
nasopharyngeal swab may be much lower, even negative.

Finally, serological investigations might help to address the
disease timeline in a patient.

In conclusion, although many pre-analytical issues can affect
the result of any respiratory virus RT-PCR tests, our data also

highlight the importance of viral load quantification and their
interpretation in a clinical context for the interpretation of

SARS-CoV-2 RT-PCR tests for the care of patients with positive
results.
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