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ABSTRACT

Objective: The aim of this study was to evaluate the QIAstat-Dx® Respiratory SARS-CoV-2 Panel (QIAstat-
SARS-CoV-2), which is a closed, fully automated, multiplex polymerase chain reaction (PCR) assay that
detects severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and 21 other pathogens that
cause respiratory disease.
Methods: Nasopharyngeal swabs from patients with or suspected of having coronavirus disease 2019
were collected and tested at Bichat-Claude Bernard Hospital, Paris, France. Using the World Health
Organisation-approved real-time-PCR assay developed by the Charité Institute of Virology as the
reference, positive percent agreement (PPA) and negative percent agreement (NPA) were calculated.
Results: In total, 189 negative and 88 positive samples were analyzed. QIAstat-SARS-CoV-2 had an NPA of
90.48% (95% confidence interval (Cl), 85.37%, 94.26%) and a PPA of 94.32% (95% Cl, 87.24%, 98.13%). Co-
infections were detected by QIAstat-SARS-CoV-2 in 4/277 specimens. The methods exhibited comparable
failure rates (23/307 [7.5%] vs. 6/298 [2.0%] for QlAstat-SARS-CoV-2 and reference methods, respectively).
The turnaround time was shorter for QIAstat-SARS-CoV-2 compared with the reference method
(difference in mean -14:30 h [standard error, 0:03:23; 95% CI, -14:37, -14:24]; P < 0.001).
Conclusions: QIAstat-SARS-CoV-2 shows good agreement with the reference assay, providing faster and
accurate results for detecting SARS-CoV-2.
© 2021 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

SARS-CoV-2 and 21 other respiratory pathogens. Prior indepen-
dent validation studies of the SARS-CoV-2 assay demonstrated

Early identification of patients with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection enables rapid isolation
to prevent transmission (European Centre for Disease Prevention and
Control, 2020; National Institutes of Health, 2020; The World Health
Organization, 2020). Symptoms of coronavirus disease 2019 (COVID-19)
are common to a range of respiratory pathogens; therefore, accurate
diagnostics are required for differential diagnosis.

The QIAstat-Dx® Respiratory SARS-CoV-2 Panel (QIAstat-SARS-
CoV-2) is a closed, fully automated, multiplex assay that detects

* Corresponding author at: Hopital Bichat Claude Bernard, Service de Virologie,
Hoépital Bichat, Paris, France.
E-mail address: benoit.visseaux@aphp.fr (B. Visseaux).
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comparable performance with a WHO-recommended reverse-
transcription polymerase chain reaction (RT-PCR) assay (Visseaux
et al.,, 2020). The remaining 21 targets in the panel have been
previously validated (Boers et al., 2020).

This study aimed to evaluate the SARS-CoV-2 assay perfor-
mance characteristics in QIAstat-SARS-CoV-2 against the WHO-
recommended reference method (WHO-Charité) (Corman et al.,
2020).

Methods

This was an observational, retrospective study of specimens
from patients with or suspected of having COVID-19. The primary
objective was to compare the performance of QIAstat-SARS-CoV-2
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with the WHO-Charité reference method (Corman et al., 2020),
which was the standard-of-care test at the investigation site
(acceptance criteria: positive percent agreement [PPA] and
negative percent agreement [NPA] >90%). Secondary objectives
were to evaluate failure rates and differences between methods in
mean cycle threshold (Ct) values and time-to-results.

Collection of nasopharyngeal swab specimens and analysis was
performed at Bichat-Claude Bernard Hospital, Paris, France. De-
identified, residual samples were tested, and only transport
medium liquid samples were included. Further methodological
details are provided in the Supplementary data.

The study was conducted following the ethical principles of the
Declaration of Helsinki and regulations regarding Good Clinical
Practice.

Results

The analysis took place between March 23 and June 04, 2020.
293 specimens were collected, and 16 samples were excluded from
the analysis (Figure 1). The remaining 277 samples were tested
using both QIAstat-SARS-CoV-2 and the reference method. An
additional 25 results were excluded based on a failed QIAstat-
SARS-CoV-2 (n = 13) or reference method test (n = 12; Figure 1).
Patient age at hospital admission was available for 237 subjects
(mean 58.2 years [range, 1-97 years; standard deviation, 20.24
years]).

In total, 18/189 samples that were negative according to the
reference method were positive using QIAstat-SARS-CoV-2 (NPA:
90.48% [95% confidence interval (CI), 85.37%, 94.26%]; Table 1).
According to the reference method, five of 88 samples that were
positive were negative according to QIAstat-SARS-CoV-2 (PPA:
94.32% [95% CI, 87.24%, 98.13%]). These 23 discordant results were
investigated by reviewing patient medical source data. An
alternative RT-PCR (Cobas or Altona) method on different samples
obtained during the patients’ follow-up confirmed one of five
QIAstat-SARS-CoV-2-negative reference assay-positive results to
be positive. Seven of 18 QIAstat-SARS-CoV-2-positive reference
assay-negative results were confirmed as positive. Both methods
exhibited comparable failure rates; 23/307 (7.5%) QIAstat-SARS-
CoV-2 tests failed compared with 6/298 (2.0%) reference method
assays.

The mean Ct value for QIAstat-SARS-CoV-2 was significantly
lower than for each component of the reference method
(difference in mean: —6.747 [standard error (SE), 0.329; 95% (I,
-7.398, -6.097]; P < 0.001 and -4.979 [SE, 0.271; 95% CI, -5.516,

[ 293 samples collected ]
Samples excluded (n = 16)
Failed once (n = 10)
Failed twice (n = 1)
> Specimen labeling error (n = 2)
Specimen damaged (n = 2)
Positive control (combined specimens) (n = 1)
{ 277 samples tested J
Samples excluded (n = 25)
Failed QiaStat-Dx® test (n = 13)
> Failed reference method test (n = 12)
[ 252 samples available for analysis ]

Figure 1. Study flow diagram.
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Table 1
Performance of QIAstat-Dx® Respiratory SARS-CoV-2 Panel system in comparison
with the reference method.

QiaStat-Dx® Reference method

Positive Negative Total
Positive 83 18 101
Negative 5 171 176
Total 88 189 277

PPA, % (95% CI)
NPA, % (95% CI)

9432 (87.24, 98.13)
90.48 (85.37, 94.26)

Cl, confidence interval; NPA, negative percent agreement; PPA, positive percent
agreement; SARS-CoV-2; severe acute respiratory syndrome coronavirus 2.

-4.443]; P < 0.001, for RNA-dependent RNA polymerase- and E
gene-components, respectively). When plotting individual Ct
values obtained with QIAstat-SARS-CoV-2 against those for each
component of the reference method, a proportional shift was
observed over the whole range of experimental Ct values
(Supplementary Figure 1). Of the 277 QIAstat-SARS-CoV-2 results
analyzed, four specimens were positive for multiple pathogens,
including two co-infections of SARS-CoV-2 and another respiratory
pathogen (Supplementary Table 1).

The mean time to result was significantly shorter for QIAstat-
SARS-CoV-2 than the reference method (A -14:30 h [SE, 03:23;
95% CI, -14:37, -14:24]; P < 0.001).

Discussion

The QIAstat-SARS-CoV-2 panel demonstrated PPA and NPA with
the WHO-recommended assay greater than 90%, both in this study
and in another previous smaller study (Visseaux et al., 2020).

Rapid testing for SARS-CoV-2 enables quick triage and the
identification of patients requiring isolation (Brendish et al., 2020).
In this study, QIAstat-SARS-CoV-2 was 14.5 h quicker than the
reference method; this rapid testing with QIAstat-SARS-CoV-2 was
consistent with previous results (Brendish et al., 2020; Visseaux
et al., 2020).

Near-patient multiplex tests allow testing multiple pathogens
in a single assay, simplifying testing workflows and assisting in the
timely differential diagnosis of infectious diseases. The utility of
near-patient multiplex testing using the QIAstat-DXx® Respiratory
Panel to reduce time to diagnosis and improve patient manage-
ment has previously been demonstrated (Bouzid et al., 2020).

In this study, co-infections were identified in four samples,
including two samples positive for SARS-CoV-2. Co-infections with
SARS-CoV-2, at rates in-line with this study, have previously been
reported in the literature (Lai et al., 2020; Lansbury et al., 2020).

In conclusion, QIAstat-SARS-CoV-2 produces concordant
results with the WHO-Charité reference method, but in a
significantly shorter time and in a near-patient setting.
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