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Background

The emergence of the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) in Europe lead the clinical laboratories to urgently assess a home-brew molecular assay [START_REF] Reusken | On Behalf Of Evd-LabNet And Erli-Net, Laboratory readiness and response for novel coronavirus (2019-nCoV) in expert laboratories in 30[END_REF]. Between mid-February and mid-March, a period when no commercial kits were available to cope with the huge amount of molecular tests to be carried out, all the laboratories equipped for molecular biology testing referred both to the already published techniques [START_REF] Corman | Detection of 2019 novel coronavirus (2019-nCoV) by real-time RT-PCR[END_REF] and the National Reference Centres [START_REF] Lescure | Clinical and virological data of the first cases of COVID-19 in Europe: a case series[END_REF][START_REF] Etievant | Sensitivity assessment of SARS-CoV-2 PCR assays developed by WHO referral laboratories[END_REF]. However, they were confronted with a shortage of consumables and reagents, linked to the use of the same protocol by many laboratories. Mögling et al. recently reported the delayed response to the pandemic in relation to primers and probe contamination [START_REF] Mögling | Delayed Laboratory Response to COVID-19 Caused by Molecular Diagnostic Contamination[END_REF]. Another pitfall was the huge delivery delays of enzymes, especially the SuperScript™ III Platinum™ One-Step qRT-PCR kit (abbreviated as SIII in this study, Invitrogen, Cergy-Pontoise). Our aim was to compare five open one step RT-qPCR reagents available on the French market to urgently find an alternative solution for SARS-CoV-2 RNA detection.

Study design

A total of 51 respiratory specimens (45 nasopharyngeal e-swabs, 3 tracheal aspirations and 3 sputum specimens) sampled from patients suspect of SARS-CoV-2 infection and sent at the Laboratory of infectious agents and hygiene of the University Hospital of Saint-Etienne were processed as described [START_REF] Lescure | Clinical and virological data of the first cases of COVID-19 in Europe: a case series[END_REF][START_REF] Etievant | Sensitivity assessment of SARS-CoV-2 PCR assays developed by WHO referral laboratories[END_REF][START_REF] Danis | Investigation Team, Cluster of coronavirus disease 2019 (Covid-19) in the French Alps[END_REF] and using a ABI7500 thermocycler (Thermofisher) after extraction on eMAG (bioMérieux). The assay targeted the viral RNA dependant RNA polymerase (RdRp) gene. A multiplex assay was set up in our laboratory by adding to the mastermix the primers (0.2µM) and a Taqman probe (0.1µM) targeting the glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA [START_REF] Ishida | Novel approach to quantitative reverse transcription PCR assay of mRNA component in autopsy material using the TaqMan fluorogenic detection system: dynamics of pulmonary surfactant apoprotein A[END_REF] to manage the whole analytical process together with the sample cellularity. After testing with this reference assay, the extract (conserved at 4°C; 5µL for each assay) was tested on the same day using the same concentrations of primers and probes as those used in the reference assay and one of the five other mastermixes depicted in the Table . The cycle threshold (CT) values were recorded for each assay and compared to the reference assay by estimating their agreement with the concordance percentage and the Cohen kappa coefficient. The positive specimens were drawn on Linear regression and Bland Altman plot.

Results

The analysis focused for the CT values of the IP4 region of the viral RdR) and those of the GAPDH mRNA. All the specimens were positive for the GAPDH region, with CT values comprised between 20.1 and 28.7 using the reference assay; the GAPDH mRNAs were also detected in all tested clinical specimens with all the tested reagents (data not shown). The analysis of CT values for the IP4 region showed a global good agreement between the mixes in comparison to the reference assay (Table ). Only 3 samples were not detected by at least one of five reagents, but all exhibited extremely low viral loads with the reference assay (CT values between 38.9 and 40.7). After excluding these discordant samples, the correlation of the CT values was analysed on the remaining 48 specimens (Figure). All CT values were <35 using the reference assay. The mean difference of CT values was higher (> 0.5) for PrimeScript and GoTaq and lower (<-0.5) for LC MM than SIII. Fast Virus and Luna exhibited similar CT values than that of SIII (mean difference of CT value comprised between -0.5 and 0.5). The dispersion of CT values was higher with PrimeScript.

Discussion

The SuperScript™ III Platinum™ One-Step qRT-PCR kit, both exhibiting high analytical performances and being easy to use, is often recommended for the development of techniques for emerging viruses detection such as influenza viruses or MERS-CoV; it was also proposed for SARS-CoV-2 RNA detection in the early reports [START_REF] Corman | Detection of 2019 novel coronavirus (2019-nCoV) by real-time RT-PCR[END_REF][START_REF] Lescure | Clinical and virological data of the first cases of COVID-19 in Europe: a case series[END_REF][START_REF] Etievant | Sensitivity assessment of SARS-CoV-2 PCR assays developed by WHO referral laboratories[END_REF].

However, due to its own success, its widespread use resulted in disruption of deliveries for high throughput testing. This study showed that several other reagents could successfully be used as an alternative. Although our study included a limited number of samples, no replicates were analysed, and only one thermocycler was used, it provides an overview of the results that can be obtained with these alternative solutions. Discrepancies were mainly observed for high CT values that corresponds to extremely low viral loads in respiratory samples. CT values are not necessarily comparable between techniques and the observed differences do not predict the sensitivity of the assay. The limit of detection should therefore be determined by each laboratory under its own conditions and the primers and probe sets chosen [START_REF] Etievant | Sensitivity assessment of SARS-CoV-2 PCR assays developed by WHO referral laboratories[END_REF]. The sensitivity of the molecular assay for SARS-CoV-2 RNA detection by using laboratory-developed assay is currently not the goal to achieve for respiratory specimens testing as CT values > 35 are observed at late stage of the COVID 19 and even correspond to non-infectious viral genomes [START_REF] Scola | Viral RNA load as determined by cell culture as a management tool for discharge of SARS-CoV-2 patients from infectious disease wards[END_REF][START_REF] Wölfel | Virological assessment of hospitalized patients with COVID-2019[END_REF][START_REF] Bullard | Predicting infectious SARS-CoV-2 from diagnostic samples[END_REF]; consequently, sensitivity of the assays was not the aim of this comparison. Several commercial solutions are now available for SARS-CoV-2 RNA detection [START_REF] Van Kasteren | Comparison of seven commercial RT-PCR diagnostic kits for COVID-19[END_REF][START_REF] Iglói | Comparison of commercial realtime reverse transcription PCR assays for the detection of SARS-CoV-2[END_REF]; manufacturers and clinical laboratories are now prepared to meet strong demands of SARS-CoV-2 detection by using RT-qPCR assay. However, we consider that our study may be useful in the event of a future RNA virus emergence.
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Table: Overall