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ABSTRACT ORIGINAL ARTICLE
Introduction. In the response to the coronavirus pandemic, several PCR kits have been
developed with varying performance. Aim. In this study, we compared the results of SARS-
CoV-2 testing using the Xpert® Xpress SARS-CoV-2 (Cepheid EUA) Testing with the Received: 05 July 2022
TagPath™ -COVID-19 CE IVD kit. Methods. A total of 92 nasopharyngeal swab samples from Revised: 22 July 2022
patients during September to November 2021 at the National Public Health Laboratory in Accepted: 25 July 2022

PII: $225199392200009-12

Ouagadougou, Burkina Faso. These samples were analyzed using both the Xpert Xpress Keywords
SARS-CoV-2 assay and the TagPath-COVID-19-CE IVD kit on the QuantStudio 5 thermal Xpert® Xpress SARS-
cycler after extraction with the ANDIiS 350 automated extractor. Results. The majority of CoV-2,

patients was male 68.48% (63/92) and female 31.52% (29/92). The mean age was 42.2 * 13.76 TagPath-COVID-19-CE
years with extremes of 12 and 70 years. The Xpert Xpress SARS-CoV-2 kit showed positive IVD,

agreement with a kappa coefficient of 93.35% [85.9; 100] compared to the TagPath-COVID- PCR,

19-CE IVD kit. It also showed a sensitivity of 100%, a specificity of 92.68 and negative and SARS-CoV-2,

positive predictive values of 100% and 94.44% respectively. Conclusion. The Xpert Xpress COVID-19,

test is a very simple assay that compares favorably with the TagPath-COVID-19-CE IVD test ANDIS 350,

and can be reliably used for the detection of SARS-CoV-2 in nasopharyngeal specimens. QuantStudio 5

INTRODUCTION

Coronavirus 2019 (COVID-19), an acute respiratory tract infection caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), emerged in late 2019 in Wuhan, China [1]. Since the emergence of the COVID-19
pandemic, most countries had been struggling with early detection of SARS-CoV-2, followed by rapid case
management and contact tracing [2].

In an effort to bring as many mass tests as possible, multiple diagnostic tests, including molecular, antigen
detection, and serological tests, were rapidly developed. Several rapid rt-PCR tests, including the Cepheid Xpert
Xpress SARS-CoV-2, have received emergency approval from the U.S. Food and Drug Administration [3].

In Burkina Faso, as soon as the first cases of coronavirus were announced in early March 2020, the
National Influenza Reference Laboratory was entrusted with the task of performing molecular diagnostic tests
[4]. However, in view of the ever-increasing demand for PCR tests at the national level and with the aim of
strengthening diagnostic capacities, the national reference laboratories, including the National Public Health
Laboratory, the laboratories of research centers, and regional hospital centers have been enabled and engaged
in the diagnosis of COVID-19.

The availability of efficient diagnostic tests in sufficient quantities has been established as a priority for
the control of COVID-19. The performance and limitations of diagnostic tests must be mastered to aid in the
interpretation of results and the management of infected patients [5].
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The aim of the current study was to compare the performance of two kits for the detection of SARS-CoV-2
RNA namely the Xpert Xpress SARS-CoV-2 test from the Genexpert integrated platform and Applied
Biosystems TaqPath COVID-19 CE-IVD kit with the QuantStudios platform which is an open system.

MATERIALS AND METHODS

A total of 92 randomly selected nasopharyngeal specimens were evaluated in this study that were collected
from patients suspected of having COVID19 infection between September and November of 2021. Specimens
were collected in Universal Transport Medium (UTM) and tested using the Xpert Xpress SARS-CoV-2. The
specimens were frozen at - 80 °C immediately after collection.

Xpress SARS-CoV-2 assay

The Xpert Xpress SARS-CoV-2 assay is an automated in vitro diagnostic test for the qualitative detection of
SARS-CoV-2 RNA using reverse transcription-PCR (RTPCR). The Xpert Xpress SARS-CoV-2 assay is performed
within a self-contained cartridge that performs extraction, amplification, and detection of amplicons if the
target gene(s) are present. The cartridge also contains a Sample Process Control (SPC) and a Probe Check
Control (PCC). The SPC controls for the adequate processing of the specimen and monitors for the presence of
potential inhibitor(s) to the RT-PCR reaction. The PCC verifies reagent rehydration and monitors other
functional activities within the cartridge. The Xpress SARS-CoV-2 assay was performed according to the
manufacturer's instructions [6]. Basically, the specimen in UTM was mixed by inversion 5 times, a 300 pL
volume was transferred to the test cartridge, and the cartridge was loaded into the Gene Xpert instrument. The
assay targets the N2 and E gene sequences and, according to the manufacturer, has a LoD range is 125 — 250
viral copies/mL. The assay has a crossing threshold (Ct) cutoff value of >45 cycles for negative specimens and is
completed within 50 min.

TagPath COVID-19 CE-IVD RT-PCR Kit

The TagPath COVID-19 CE-IVD RT-PCR Kit is a high complexity assay that requires a separate, stand-
alone nucleic acid extraction step. The assay is performed using a 96 well microtiter tray that allows for the
testing of 94 specimens as well as a positive and negative control per run. Gene amplification and amplicon
detection can be performed by using any one of a number of instrument platforms, such as Applied Biosystems
QuantStudio 5, as was used in this study. The assay targets 3 gene sequences, (N, ORF1ab, and S genes). The
assay was performed according to the manufacturer’s instructions [7] by first extracting a 200 pL aliquot of
specimen in UTM using ANDIiS Viral RNA Auto Extraction & Purification Kit (3D Biomedicine Science &
Technology Co., Ltd., Shanghai, China) with Automated Nucleic Acids Extraction System ANDIiS 350 (3D
Biomedicine Science & Technology Co., Ltd., Shanghai, China). Prior to RNA extraction, 20 pL of Proteinase K
was added to each well in the ANDIiS 350 Deepwell 96 Plate. In addition, 5 uL of the MS2 Phage Control was
added to all specimens and the Negative Control that served as an internal process control. The nucleic acid was
eluted into 50 pL of Elution Solution [8]. For each specimen, Master Mix was prepared containing TagPath 1-
Step Multiplex Master Mix (No ROX™), COVID-19 Real Time PCR Assay Multiplex, and Nuclease-free water. 15
uL of Master Mix was dispensed into wells in a 96 well plate followed by the addition of 10 pL of eluted specimen
to the appropriate well. Each run also included a SARS-CoV-2 Positive Control and a Negative Control.
Amplification was performed on the Applied Biosystems QuantStudio 5 Real-Time PCR Instrument
(ThermoFisher Scientific, Waltham, MA). Testing was performed in batches of 94 specimens plus one negative
and positive control. The results were interpreted using the Applied Biosystems™ COVID-19 Interpretive
Software version 1.3. According to the manufacturer’s instructions, a specimen was considered SARS-CoV-2
positive when 2 or more SARS-CoV-2 gene targets were called positive with cycle threshold values of <37. The
time to complete the assay for 94 specimens including the controls was approximately 3 h. According to the
manufacturer, the assay has a LoD of 125 — 250 copies/mL [7].

Ethical approval
The Research and Scientific Cooperation Department of the National Public Health Laboratory has
approved the protocol and the realisation of the study.
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Statistical analysis

Statistical analyses were performed using Statistical Product and Service Solutions (SPSS) 22.0 software
(IBM, Armonk, NY, USA) and R. The results from reference kits and the Xpert Xpress assay were analyzed using
kappa and the level of statistical significance was set at P<0.05. Kappa stands for the measure of agreement
between the two tests; a value of range between 0.81-100 is almost perfect.

RESULTS AND DISCUSSION

A total of 92 randomly selected, de-identified nasopharyngeal specimens were evaluated in this study of which
54 were positive and 38 were negative for SARS-CoV-2 as tested by the Xpert Xpress assay. Table 1 shows the
comparative TagPath test results for these specimens. Of the 92 samples analyzed, 89 samples gave the same
result on all platforms, resulting in 94.65% agreement and Kappa value of 0.89 [0.68-1.00]. Both platforms were
evaluated by Bland-Altman agreement for the N gene. The Bland-Altman plot compared the means of the
measurements to their differences of the 2 homologous targets N gene and N2 gene and 88.88% of the
measurement differences were within the range of agreement limits (Figure 1).

Ct values for Xpert Xpress positive samples ranged from 13.9 to 39.7 with a mean Ct of 27.89 for the E gene
and from 16.3 to 43.4 with a mean Ct of 30.71 for the N2 gene (Table 2). For samples positive with the TagPath
COVID-19 CE-IVD kit, Ct values ranged from 11.54 to 35.89 with a mean Ct of 25.40 for the S gene; from 12.47 to
37.75 with a mean Ct of 26.59 for the ORF1ab gene and from 13.18 to 34.41 with a mean Ct of 26.30 for the N gene
(Table 3).

The Xpert Xpress SARS-CoV-2 test had a sensitivity of 100% and a specificity of 92.68%. Its negative
predictive value was 100% and its positive predictive value was 94.44%.

Table 1. Test results for Xpert Xpress SARS-CoV-2 and TaqPath COVID-19 CE-IVD kits

Results Xpert Xpress SARS-CoV-2 TaqPath COVID-19 CE-IVD
Negative 38 41
Positive 54 51
Total 92 92
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Figure 1. Blant Altman plot for the N gene
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Table 2. Ct values of target genes with Xpert Xpress SARS-CoV-2

Results E Gene (N=52) N2 Gene (N=54)
Minimum 13.9 16.3
Maximum 39.7 43.4
Mean 27.89 30.71
Standard deviation 6.29 6.57

Table 3. Ct values of target genes with the TagPath COVID-19 CE-IVD Kit

Results S Gene (N=48) Orfiab Gene (N=51) N Gene (N=47)

Minimum 11.54 12.47 13.18

Maximum 35.89 37.75 34.41

Mean 25.40 26.59 26.30

Standard deviation 6.48 6.39 5.84
DISCUSSION

This study was conducted to compare the ability of the TagPath COVID-19 CE-IVD kit against the Xpert Xpress
SARS-CoV-2 assay to detect SARS-CoV-2 in nasopharyngeal specimens. Tagpath COVID-19 CE-IVD kit was
selected as the reference test because it has an independent and controllable extraction step.

In this comparative study, the Xpert Xpress SARS-CoV-2 kit showed positive agreement with a kappa
coefficient of 94.65% compared to the TagPath-COVID-19-CE IVD kit. Cohen's nonparametric Kappa (K) test is
used to quantify the agreement between two or more observers or techniques when the judgments are
qualitative. In this study the agreement between the two platforms is almost perfect with the hight value (>81%)
of the Kappa coefficient [9]. Similar results were reported by Jamai et al. [10] and Granato et al. [11] showing
respectively 99.5% and 96.7% positive agreement between the results obtained with the Xpert Xpress SARS-
CoV-2 and the TagPath-COVID-19-CE IVD Kkit.

According to the FDA SARS-CoV-2 Reference Panel, which allows for a more accurate comparison of the
analytical performance of different in vitro diagnostic molecular tests for SARS-CoV-2, the limit of detection
(LoD) of the GeneXpert platform with the Xpert Xpress SARS-CoV-2 kit is 5400 NDU/mL (NAAT detectable
units/mL) compared to a limit of detection of 18,000 NDU/mL for the TagPath COVID-19 CE-IVD kit [12]. The
Xpert Xpress SARS-CoV-2 assay is therefore more sensitive than the TagPath COVID-19 CE-IVD Kit.

Compared to the TagPath-COVID-19-CE IVD kit, the Xpert Xpress SARS-CoV-2 kit had a very high
sensitivity (100%) and good specificity (92.68%) in the diagnosis of SARS-CoV-2. Similar results were obtained by
Goldenberger et al. [13] who found a specificity of 100% and a sensitivity of 100% and Rakotosamimanana et al.
[2] in Madagascar found a sensitivity of 100% and a specificity of 80%.

In this study, a total of 54 samples tested positive with the Xpert Xpress SARS-CoV-2 kit and 51 samples
tested positive with the TagPath COVID-19 CE IVD kit. The 3 discordant samples were all positive with the
Xpert Xpress SARS-CoV-2 kit and negative with the TaqPath COVID-19 CE IVD kit and the Ct values of these
samples were all above 37. This could be explained not only by the very low detection limit of the Xpert Xpress
SARS-CoV-2 kit but also by the interpretation rules of the TagPath COVID-19 CE-IVD kit where amplifications
above 37 cycles were considered negative.

CONCLUSION

COVID-19 emphasized the importance of having a reliable laboratory network with sufficient human and
financial resources. The Cepheid Xpert® Xpress SARS-CoV-2 test compares favorably to the Thermo fisher
TaqPath™-COVID-19-CE IVD and can be reliably used for the detection of SARS-CoV-2 in nasopharyngeal
specimens. It's very low detection limit makes the GeneXpert a very sensitive test and allows detection of small
amounts of SARS-CoV-2 RNA. Given the need to provide COVID-19 diagnostics throughout the country, the use
of this technology already deployed will be of great interest as it requires minimal trained personnel and less
infrastructure and equipment.
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