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Version 30-05-2021: errata compared to version 2:

The number of copies of SAR®V2 RNAvas updateddue to an error in calculation3his does not
affect the quality of the PCR tests used for diagnostics. We know that the majority of them perform
with the highest sensitivity possible from comparison to each other using dilution series cCOARS

2. Changes made on page: 628, 21, 22 and 23.

Version 2: 281-2021: errata compared to version 1:

Page 4: Changed numb@r9>18)and percentag€l1.6>11.0pf laboratories scoring a grade
between 7 and 7.5

Page 17: Changed a sentenceéhe number of workflows reporting either (B8>76) 2(76>78)or 3
(10>8)target genesand changed in Figure 7 target gene 1 the numbergélie SARS0V2 specific
(62>64).

Page 18: Changeda Sy 4 Q i the tieDERHFETQ

Page 25: Changed the numberaboratories that reported 8vorkflows (3>2) or 7 workflows
without mMPOCT2>1)and addedone laboratoryreporting 7 or 6 workflows respectively

Page 28+29ade the same changes as on page 25 in Figures 22 and 23.

Page 30: Changed numhb@9>18)of laboratories scoring a grade betwe& and 7.5

Page 43+44Reporters for each laboratorgemoved due tdlgemene verordening
gegevensbescherming\VvG¥General Data ProtectioRegulation (GDPR)les for publication of
namesof personsdrom which nopersonalsignedinformed consentvas obtained
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Summary

Background

Since January 2020 many workflows for molecular diagnostiS&B& o\/2 wereimplemented and

checked for performance using specificity and sensitivity panels distributed dyatienal Institute

for Public Halth and the Environmen(RIVM). Although panels have been largely similar in load
components for checking SAR8V2 Nucleic Acid Amplification Tests (NAAT) performatiey were

not exactly similar in constituent®ecause of this heterogeneity in thegi, the fact that patchy

guality checks were implemented only when workflows change or laboratories were added to the
network, and because it is considered important by the C&NIB/HO reference laboratories at RIVM

and Erasmus Medical Centre (Erasmus) M@ the Dutch Ministry of Health, Welfare and Sport
OW5ASyald ¢SadsSyQu GKFG GKS HBmdleauNdvdiaghGsic ladsfis (G KS
checked as a whole regularly, a National External Quality Assessment (EQA) (Landelijk EQA; LEQA)
program h& been developed. This program consists of three rounds of EQA. This report includes the
first round of the LEQA program.

Objective

The goal of this LEQA round is to inventotize quality of the Dutch SARS\2 diagnostics field,
using a panelhat consists of 10 simulated clinical specimens, containing heat inactivatedCRARS

2 or other respiratory viruses or genetic material. Each of the laboratories was asked to conduct
molecular detection of SARSV2 according to their workflows normallysed for SARGoV2
diagnostics.

Materials and Methods

In October 2020 the LEQA panel was produced at the RIVM. It wasspee at both Dutch expertise
centers (RIVM and Erasmus MC). After both centers obtained similar results per sample, all
laboratories performing SARS V2 diagnostics in the Dutch network were contacted and notified of
the distribution of the panel in the first week of November 2020. A number of workflows, especially
the molecular point of care (MPOCT) ones, use expenaitgdges or pouches of which laboratories
only receive a limited number every week. Therefore laboratories with limited resources that wanted
to test their workflows were asld to indicate so. Then they were sent an email to limit testing for
these workfows to samples 1, 2, 4 and 7. Laboratories were asked to report their results via an online
form. Workflows were given a score of 8 for 100% correct results for the 8 core samples and reduction
by 1 point per sample for an incorrect result and 0.5 pointsafresultdt L Y RSGSNYAY | 1S3 G ¢
2 NJ & L y O foyaxore BARGDSXpositive sample.

Results

Out of the 164 reportedworkflows reported by 65 laboratories, 132 (80.5%) scored 100% correct
results (score 8) and thus met all criteria set feliable SARS0V2 diagnostics, 18 (11.0%) scored
between #7.5 out of 8, making it likely that only minor adjustments need to be made to meet all
criteria and 14 (8.5%) workflows scored a 6 or lower, indicating that a lot of improvements still need
to be made for these workflows to be reliable for clinical diagnostic settings and surveillance. For the
SARS0V2 negative core samples, no false positives have been reported, but some workflows gave
indeterminate equivocal or inconclusivesults for noRSARSC0V2 containing samples (n=4). For the
SAR&0V2-containing core samples, false negative res{it24) andfalse indeterminateequivocal

or inconclusiveesults (n=13) were reported. Some workflows reported a negative result for-SARS
CoV2 presene in SARE0VV2-containing samples due to cutoff values used in the assay; up to 1.7%
of each SARS0V2 positive sample (range: 08d.7%) was reported as SAR8V2 negative despite
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one (or more) of the target genes against SARS?2 in the assay giving Ct value. Despite the wide
variety of kits, equipment and enzymes that are used in the implemented workflows, the influence on
the quality of molecular diagnostics for SARS/2 was limited.

Conclusions

Overall the workflows used for SARBV2 diagnostics perform very well ataboratories using them
provide a reliable network. A small number of workflows should be further optimized to achieve full
potential. The Dutch SARSo\2 diagnostics laboratory network performs on a very high levid wi
the vast majority of workflows detecting the core SARS/2 containing specimens correctly. The
wide variety of kits, equipment and enzymes used in the Dutch -&AR3 diagnostic field do not
affect adversely the quality of diagnostics. Instead, libves for great flexibility during times of
shortages in supplies and likely improves the capacity to detect possible future variants e€®ARS

2.
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1. Introduction

Since January 2020 many workflows for molecular diagnostics of €@WMiere implemented and

checked for performance using specificity and sensitivity panels distributed Qyatenal Institute

for Public Health and the Environme(®IVM). Although panglhave been largely similar in load
components for checking SAR8V2 Nucleic Acid Amplification Tests (NAAT) performance, they
rapidly varied from SARS0V(1 RNA initially, to SARV2 RNA, followed by SAR®V2 whole heat
inactivated virus particlesdepending on when materials became available. Because of this
heterogeneity in the past, the fact that patchy quality checks were implemented only when workflows
changed or laboratories were added to the network, and because it is considered importém by
COVIBL9 WHO reference laboratories at RIVM and Erasmus Medical Centre (Erasmus MC) and the
5dzi OK aAyAadNE 2F | SHfGKE 2SEtFINB FyR {LI2NI 0W5)
network of COVIEL9 molecular diagnostic labs as a whole dagy, a National External Quality
Assessment (EQA) (Landelijk EQA; LEQA) program has been developed. This program consists of three
rounds of EQA. In the first week of November 2020 the first round of EQA panels was distributed to

all laboratories perforimg SARE0V2 diagnostics on clinical samples derived from Dutch patients.

This panel consisted of 10 simulated clinical specimens that contained either heat inactivated SARS
Co\f2 or other respiratory viruses or genetic material. Each of the laboraterdesasked to conduct
molecular detection of SARS\A2 on this panel according to their workflows normally used for SARS
CoV2 diagnostics. All data had to be reported back to the RIVM using an online reporting form.

2 Materials and methods

2.1 Approat

In October 2020 the LEQA panel was produced at the RIVM after whichptstested at both Dutch
expertise centers (RIVM drirasmusMC).After both centersobtainedsimilar results per samplall

70 laboratories(excluding the expertise centergerforming SARE0V2 diagnostics in the Dutch
network by November 202@vere contacted and notified of the distribution of the panel in the first
week of November. All laboratories were asked to report their findings using an onlineufsing
Formdesk softwee (Wassenaar, The Netherlands)allow for a more streamlined method of data
collection.Laboratories had until th22" of Novembetto report their obtained resultsAfter the 2n

of November laboratories that had not reported their results yet were given one week grace time to
report their results, after which theubmissionwas closedn the 29" of November.A number of
workflows, especially the molecular point of care (MPOC®&3} omse expensive cartridges or pouches
of which laboratories only receive a limited number every weHkerefore laboratories with limited
resources that wanted to test their workflows were asio indicate so. Then they were sent an email
to limit testing for these workflows to samples 1, 2, 4 and 7.

2.2 Contents of LEQA panel

The LEQA panel consistedl@f simulated clinical specimens (1ml) containing either whole infectious
human respiratory seasonal uBes, genetic material of relevant viruses or hewictivated SARS0V

2 virus.SAREC0V¥2 was isolated from a clinical specimen on VERO E6 cellseamthactivated by
heat treatment at 60 °C for two hours. The numbedefectablecopies ofSARS 0\2 positive strand
RNAIn this stockSAREC0Vf2 was backcalculated from determinatiorof the copy numberafter
extraction of RNAy digital SARS0V2 Egene andRdR-gene PCR 4t.2810710and 1.7310710
copiesof Egene and RdR-gene positive strand RNA/mirespectively Because thevirus was not
purified from the supernatant, the whole virus preparation contin addition to genomic RNA,
intermediate replication negative strand genomic RNA and subgenommén& RNA that contribute
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to detection in routine onestep RTIGQPCR for SARRVV2 RNAVirus dilutions were made in MEM with
Hank$Xxsalts. HEp2 cells were added to the dilution at a concentration of 10.000 cells per ml panel
sampleto simulate a clinical sampl@he 10 samples ingtled in the panel contained the following
viruses: SARGoV2 (RIVM isolatejn various concentrationhCoWNL63(kindly provided by ia van

der Hoek, Amsterdam University Medical HospjtaCoWV229E(ATCG)hCoVOC43ATCG)Influenza

virus A(H3N2)(RIVM) SARE€0V1 (RNA)Kkindly provided by Bart Haagmans, Erasmus Bt a
sample without any virudn Table 1 all samples are listed together with the expected target specific
Ct valuebtained at RIVM with routinely used diagnosticdPICRfor the respective pathogerend

the expected conclusion for SARS/-2 detection in the samples. The digital copies ofjRdéhe and
E-gene are also listed in Table 1 for the SARY2 containing samples.
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Tablel: Composition of LEQAL together with the target specific expected CtMahsesl on the ihouse assay(s) of the RIVM.

Panel coding Virug Number of Number of Target specific| Egene RdRp-gene Conclusion SARS
copies EHene copies RdR ct (Sarbeco) (SARE0V2) | Co2
target/ml genetarget/ml Ct Ct
specimen, specimen,
determined determined
with dPCR with dPCR
LEQA1_CoV2D SARE0V2 (d1) 1.28*10"5 1.73*10"5 n/a 28.52 (4) 28.37 (4) POSITIVE
LEQA1 CoV2D hCoVNL63 - - 28.10 (4) Neg Neg Negative
ELQA1_CoV2D hCoV229E - - 17.22 (4) Neg Neg Negative
LEQA1 CoV20 SARS0V2 (d4) 1.28*10"2 1.73*10"2 n/a 36.95 (2) 35.59 (2) Weakly POSITIVE
LEQA1 CoVZ® SARS0V2 (d3) 1.28*10"3 1.73*10"3 n/a 34.80 (4) 34.88 (4) POSITIVE
LEQA1_CoVZ® hCoVOC43 - - 27.77 (4) Neg Neg Negative
LEQA1 CoVZD SARS0V2 (d3) 1.28*10"3 1.73*10"3 n/a 34.68 (4) 34.74 (4) POSITIVE
LEQALl CoVZ2® Influenza virus A(H3N2)| - - 22.76 (4) Neg Neg Negative
LEQA1 CoV® Negative - - Neg Neg Neg Negative
LEQALl CoV2¥ | SARE0V1 - - n/a 28.57 (4) Neg Negative

! Theexpected Ct values shown in this table are based egfRJORests performed on the panelamplesusing theroutinely usedRIVM inhouse assays. The-iousereal
time RTgPCR have beerperformed using the following reagents and volumélermoFisheifagMan® Fast VirusStep Master Mixafter extraction of 20| sampleon
RocheMagNAPure 96instrumentwith RocheMagNA Pure 96 DNA and Viral NA Small VolumelKiton in 50> and 5> extract per RTJPCR reactioon Roche LightCycler
480 mark | or lIExtractions and subsequeR{FgPCRs were performed 4xfold; after the average Ct value between brackets () the number of times found pasiskewn
SARE 02 Egene Sarbeco specific primers and probes are those published by Corman et al.; phaiReRs and probes are modified from those publisheddmyman

et al. to become SARS\2 specifiandsimilar in LOD95 compared to thegene RigPCR.

2d1, d3 and d4 indicate that d3 is a 1:100 dilution of d1 and d4 is a 1:10 dilution of d3CBXRS heat inactivated. SAR®V1 is RNA stabilized witreast tRNA.

3dPCR has been performed on + strand genomic RNA fgrdradfe and Eene; for Egene, subgenomic messengers present are also detectedofidstep Egene and
RdRpgene diagnostiR FgPCR also detectstrand replicative form genomic RNA and thee-stepE geneRTFgPCR in addition also detects subgenomic messengers, which
probably increases the actual number of target templates for the diagnB3gPPCR in theample after extraction

4For influenza virus A(H3N2) matrix gefug;hCoVNL63and hCoW229E Ngene and hCoXDC43M-gene n/a = not applicable.

5Educational specimerrepeats of this specimen may have thgd&he and/or Rdggene negativeonly 38% of reported workflow repted this specimen positive for SARS
CoV2.

8 Educational specimen. Laboratories using only the CorrgenE Sarbeco specific fCR will epidemiologically rightly label this specimen as-SARS positive. The
combination of low Ct with Sarbeco specific PCR and absence of positive signal witkr 8WRE0V2 target would prompt further research. One of the two targets
positivewith SAR$C0V2 usually only occurs with very low viral load.
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2.3 Scoring the workflows

The performance of each reported workflow was evaluated afteictvithey were scored on a scale

from O to 8, with 8 being the best grade. This scoring system was implemented based on the detection

of the core samples present in the panel. All samples excEQiA1l _CoV20 and LEQAL1 Co\:20

(containing & educationaldad of SARE0V2 and SARS0V1 RNA, respectively) were deemed core

samples (samples with clinically relevant amounts of virus). The laboratories were given the option to
evaluate samples with the following scor€asitive, Negative, Indeterminate, Equial, Inconclusive

or Not tested Each workflow started with 8 points for all correct results for each of the 8 core samples.

For each wrongly determined core sample (being positive for a sample containing n&C8¥R8r

vice versa) 1 point was deductéd2 dzi 2F y o0 d 2 KSy | alhdétedniBatgg I & & 02
¢Equivocal  @nidnclusivée NB adzZ 06X nop LRAYyIG 6Fa RSRdAzOGSR T NI

For some workflows (e.g. molecular poftcare test (MPOCT) workflows) an option was gtedest

only a smaller subset of samplggecimens in order to be able to make a limited statement about the
sensitivity of detection of SARV2 with the mPOCT usedhese workflows only had to test

LEQAL1 CoVall, LEQAL CoValR, LEQAL CoVaW and LEQ\1 _CoV2@7. When notifying the

Dutch SARE0V2 diagnostics network, the laboratories were informed about the option to apply for

I NBRdzOSR oO6Yth/ ¢0Oo [9v! LI yStd NatidSi€ I d1f 2 ITRRS R KIS
an option. The workflows téing the reduced panel were also graded according to a scale fro@ 0

points. For each wrongly determined core sample (being positive for a sample containing ro SARS
CoV2 or vice versa) 2 points were deducted (out of 8). When a sample was scoredrnwith a
dndeterminatet, dEquivocad  dnddnclusivé > M L2 Ay G 61 A4 RSRAzZOGSR FNRY
workflow.

When the entire panel was supposed to be tested using a workflow and a sample was given a score of
Gb2d (Said S Rdeducted frandzhe final scare @r that workflow. This might have occurred

when a laboratory used a second or more workflows for confirmation of some of the results in the

first workflow used.

A workflow scoring 8 out of 8 passed all criteria set for SBR& diagnostics in terms of sensitivity

and specificity deemed necessary for SARS2 diagnostics in accordance with the set requirements

for new workflows and laboratories. Workflows scoring 7.5 or 7 out of 8 might still be viable for SARS
Co\f2 diagrostics, but need adjustments in order to perform as desired. Adjustments depend on the

G LIS 2F NB indefeimbateS éEquidocat y Adnclusive NB adzZ G F2N f 26
LEQAL1 CoVaAlb orLEQA1_ CoV2r samples is less severe than detectidrB&RK0V-2 targets in
specimens which were SARS\2 negative (false positive). Any workflows scoring below 7 out of 8
points needs serious adjustments in order to be fit for SEB$2 diagnostics.
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3. Results
3.1 Aggregated overview

Seventy laboratories were contacted with the announcement of panel distribution for this first EQA

round. Sixtyfive (R.9%) of hese laboratories reported their findisdor 164 workflowsThe workflow

conclusions reported for each panel sample are sumimiarS R~ A y

¢l ofS H

The panel scores obtained per laboratory and by number of workflows used are summarzdie

3.

Table 2. Aggregatedverview of workflow conclusions by LEQA panel sample.

Panel sample Content S 27F |SARE0V2 detectionworkflow conclusion
workflows [S t 23 A 4G|S LYRSGSNS bS3t {AlErors
with test Equivocal or
result Inconclusive
reported
(n=164)
LEQA1_CoV2D | SARE0V2 (d1) | 162 161 (99.38%) |0 1 (0.62%) False negative (n=1)
LEQAL1 CoVZ2D |hCoVNL63 160 0 0 160 (100%) None
ELQAL1_CoV2® |hCoV229E 146 0 1 (0.68%) 145 (99.32%) False ideterminate,
equivocal or inconclusive
(n=1)
LEQAL1_CoV20 |SARE0V2 (d4) |162 78 (48.15%) |21 (12.96%) 63 (38.89%) Notapplicable,
educational sample
LEQA1_CoV2D | SARS0V2 (d3) | 148 131 (88.51%) |7 (4.73%) 10 (6.76%) False negative (n=10)
false irdeterminate,
equivocal or inconclusive
(n=7)
LEQA1_CoV2® | hCo\VOC43 145 0 0 145 (100%) None
LEQA1_CoVZD | SARE0V2 (d3) | 158 139(87.97%) |6 (380%) 13 (823%) False negative (n=13)
falseindeterminate,
equivocal or inconclusive
(n=6)
LEQA1_CoV2® |Influenza virus |144 0 0 144 (100%) None
A(H3N2)
LEQA1_CoV2® | Negative 144 0 3 (2.88%) 141 (97.2%) False ideterminate,
equivocal or inconclusive
(n=3)
LEQA1_CoV2I0 | SARS0V1 147 63 (4268%) 22 (1497%) 62 (42.18%) Not applicable,

educational sample

Table3. Aggregated overview of scores for core specimens obtained by laboratories using various numbers of workflows.

S of workflows| S of labs S of workflowsper labwith indicated score (No of labs)
per lab Score 8 Score 7 or 7.5 Score <7

8 3 4-7 (n=3) 1(n=1) 1-4 (n=2)

6 2 2-6 (n=2) 4 (n=1) 0

5 3 5(n=3) 0 0

4 9 2-4 (n=9) 1(n=4) 1-2 (n=4)

3 6 1-3 (n=6) 2(n=1) 0

2 18 1-2 (n=17) 1(n=2) 1-2 (n=3)

1 24 1 (n=18) 1 (n=5) 1 (n=1)
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Despite not all workflows lmtained fully correcresults with the core specimer{able 2)nearly all
laboratories (@/65; 96.9%) used at least one workflow with whialscore 78 was obtained (Table 3).
Except for one laboratory, all laboratories using two or more workflows had at least one workflow
with which a score of 8 for fully correct results was obtained. Of the laboratories that used one
workflow only 18/24 (75%) used a workflow with which a score of 8 was obtairfeelmain cause of
obtaining a scoreof 7.5 or 7 for workflows that tested all specimens was reporting of an
Indeterminate, Equivocal or Inconclusiesult for sampled EQA1_CoV2DandLEQA1_CoV2Dthat
contained the same viral load of SAB&V2. If we consider such results acceptable 23(258.8%) of
laboratories using one workflow obtained fully correct or acceptable results. In the subsequent
chapters a more detailed insight in tHeackground of theresults and the results themselveis
presented

3.1Used volumessquipment, kits and regents

Because the sensitivity of a workflow is partly defined by the sample equivalent input volume in the
RTqPCR/other NAAT,subset of questions revolved around the volumes uiedesting of clinical
samples for each specific workflowolume speainen in nucleic acid extractp eution volume
volume RNA/total NA in RJPCR reactiomr other NAAT end volume RTPCR reactiomr other
NAAT Figure 1 showsach of the volumes usgdr RNA isolation and RJPCR or other NAA®r all
workflows for which there results were reporte@or those workflows for which extraction input,
elution and RIGPCR/other NAAT input volumes were reported the sample equivalent input volume
in RFgPCR/other NAAT reaction was calculated and pibfEégure 1).
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Figurel: Volumes used during the ffTCRof other NAATs described for the workflows used.
commonly used volumes: 200 pl input volume; 100 pl elution volume; 10 pl elution input vc
reaction; 20 pl gecimen inpuequivalent 20 or 25 pl end volume in reaction.

Another factor that may determine the performance of the workflow are the ulsiésl equipment
andor separate enzymes used forextraction and amplificationimplemented in SARG0V2
diagnostics for the Dutch populatioherefore for each workflow #se details were inventoried.
Figure2 shows the kits used for Ritétal NAisolation, Figur& showsthe RNA isolation equipment,
Figure 4 shows the kits used for the-RCR or other NAAreaction, Figure 5 shows tlseparate
enzymes used for th@-houseRTFPCR or other NAAT reaction and Figure 6 shows the equipment used
for the RTPCR or other NAAT reactidn.several occasions the kit usknl extraction andor RFgPCR

or other NAAThas the same name because these arératine kits.
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Kits used for RNA isolation

Abbatt, ALINITY m SARS-COV-2 ASSAY

Abbaott, Sample Preparation System DNA kit

Abclonal, ANDIS Viral Nucleic RNA Auto Extraction & Purification Kit
Altona, Altostar Purification kit 1.5

Applied Biosystems, MagMAX TM Viral/Pathogen Il Nucleic Acid Isolation Kit
BD, BD MAX SARS-CoV-2 kit

BD, BD MAX ExK TNA-3

BioMerieux Diagnostics, Respiratory panel 2.1 plus
BioMerieux, NUCLISENS® easyMAG®

Biotecan Diagnostics, Magnetic Preparation Kit VI
Cepheid, Xpert® Xprass SARS-CoV-2

Chemagen, Chemagic Viral DNA/RNA 300 kit H96

Clean NA, Viral DNA & RNA SP kit

ElitechGROUP, ELITe InGenius SP 200

GeneFinder COVID-19 Plus

GenMark Dx, Eplex RP2

GSD NovaPrime®, IVD RNA Extraction AE1 kit

Haologic, Amptima (R) SARS-CoV-2 asay

Hologic, Panther Fusion® SARS-CoV-2 assay

Life Technologies, MagMax pathogen RNA/DNA kit
Magtivio, MagSi-NA Pathogens kit

Molg3n, PurePrep Pathogens

NeuMoDx™, RNA mastermix strip

NeuMoDx™, SARS-CoV-2 Assay

Precision System Science Co., E1300 MagDea isolatie chemie
Promega, Maxwell RSC Blood DNA kit

Qiagen, QlAprep&amp Viral RNA UM Kit

Qiagen, QlAstat-Dx Respiratory SARS-CoV-2

Qiagen, QlAsymphony DSP Virus/Pathogen Midi Kit
Qiagen, QlAsymphony DSP Virus/Pathogen Mini Kit
RBCBioscience, MagCore® Viral Nucleic Acid Extraction Kit
Roche, Cobas Liat SARS-Cov-2 &Influenza A/B

Roche, Cobas SARS-CoV-2: Qualitative assay for use on the cobas 6800,/8800 Systems
Roche, Cobas® 4800 CT/NG Test

Roche, Cobas® 4800 Human Papillomavirus (HPV) Test
Roche, DNA and Viral NA Large Volume kit

Roche, DNA and Viral NA Small Volume kit

Roche, MagNA Pure 24 Total NA Isolation Kit

Roche, MagNA Pure 96 Total Nucleic Acid Isolation Kit
Roche, MagNA Pure LC Total Nucleic Acid Isolation Kit
Seegene, STARMag 96x4 Universal Cartridge Kit

Siemens, VERSANT Sample Preparation 1.0 Reagents
Zeesan, lab-aid Virus RNA extraction kit

Unknown

Figure 2: The RNA isolation kits used by witmks testing for
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SARS0V2 together with the number ofworkflows per kit (n=164
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Equipment used for RNA isolation
0 10 20 30 40

Abbott, Alinity m System 4
Abott, M2000SP mmE 3
Altona, AM16 B 1
Andi, $350 = 2
BD, BD MAX I 4
BioMerieux Diagnostics, Biofire FilmArray 2.0 N 3
BioMerieux, easyMAG® I §
Biotecan Diagnostics, RoboPrep®96 W 1
Cepheid, GeneXpert I 1
Chemagic 360-D Perkin Elmer | 4
Diagenode Diagnostics, Genelead VIII ® 1
ElitechGROUP, ELITe InGenius® M 3
GC Biotech, Lynx LM900 mm 2
Genmark, E-plex mE 2
Hamilton, Microlab STARIet 1IN 3
Hologic, Panther® IS 1]
Hologic, Panther® Fusion mmm 3
Molg3n, PurePrep Nucleic Acid Purification System IR 11
NeumoDx, NeuMoDx™ 96 N 3
Promega, Maxwell B 1
Qiagen NeumoDx MW 1
Qiagen, QlAstat-Dx W 1
Qiagen, QlAsymphony I 5
RBCBioscience, MagCore® HF16 Plus W 1
Roche, COBAS® 4800 HH 2
Roche, COBAS® 6800 mmmmm 4
Roche, COBAS® 8800 W 1
Roche, Cobas® LIAT system N 3
Roche, MagNAPure 24 m 1
Roche, Magna Pure 96 I 18
Roche, MagNA Pure LC2.0 W 1
Seegene, STARlet W 1
Siemens Healthcare Diagnostics Inc., VERSANT kPCR Maolecular System IS 4
Tecan, Freedom EVO® 150 platform Bl 2
ThermoFischer Scientific, KingFisher Flex Purification System . 11
Unknown ® 1
None W 1

Figure3: The RNA isolatioaquipmentused by workowstesting for SARS0V2 together with the number ofvorkflows per machine (n=164
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Kits used for RT-PCR or other NAAT
0 5 10 15 20 25 30 35

Abbott, ALINITY m SARS-CoV-2 assay (RdRp-gene, N-gene) I 4
Abbott, M2000 SARS-CoV-2 (RdRp-gene, N-gene) mmmmmmm 3
Altona Diagnostics, Altona Realstar SARS-CoV-2 RT PCR (E-gene, S-gene) W 1
Altona, Altostar SARS-CoV-2 RT PCR (E-gene, S-gene) Bl 1
Applied Biosystems, TagPath COVID-19 RT-PCR Kit (ORF1a/b, N-gene,S-gene) MW 1
Applied Biosystems, TagPath COVID-19 Multiplex Diagnostic Selution (CE-IVD) (ORF1a/b, N-gene, S-gene) mmmmm 2
BD, SARS-CoV-2 kit for BD MAX (N1-gene, N2-gene) IS 3
BioMerieux Diagnostics, Respiratory panel 2.1 plus (S-gene, M-gene) IE——— 3
Biotecon Diagnostics, microproof SARS-CoV-2 Identification Kit (RdRp-gene) mm 1
Cepheid, Xpert® Xpress SARS-CoV-2 (E-gene, N2-gene) 31
Certest, VIASURE SARS-CoV-2 Real Time PCR (N1-gene, N2-gene) W 1

Chemagic, SARS-CoV-2 RT-¢ PCR Perkin Elmer (N-gene, ORFla/b) HEEEE 2
ELITechGroup, GeneFinder COVID 19 PLUS Real Amp Kit (E-gene, N-gene, RdRp-gene) . 2
GenMark Dx, Eplex RP2 (N1-gene, N2-gene) I 2
GSD NovaPrime ® SARS-CoV-2 (COVID-19) RT-PCR kit (N-gene) mmm 1
Hologic, Aptima (R) SARS-CoV-2 asay (ORFla/b) HEESS— 7
Hologic, Panther Fusion® SARS-CoV-2 assay (ORFla/b) IS
NeuMoDx™, SARS-CoV-2 Assay (NSP2-gene, N-gene) Wl 1
Qiagen SARS-CoV-2 N1+N2 Assay Kit (N1-gene, N2-gene) B 1
Qiagen, QlAprep&amp Viral RNA UM Kit (N-gene) mm 1
Qiagen, QlAstat-Dx Respiratory SARS-CoV-2 (E-gene, RdRp-gene) mHE 1
r-Biopharm, RIDAGENE SARS-CoV-2 RUO (E-gene) 10

Roche, Cobas® Liat SARS-CoV-2 & Influenza A/B Assay (ORFla/b, N-gene) S O
Roche, Cobas® SARS-CoV-2: Qualitative assay for use on the cobas 6800/8800 Systems (ORFla/b, N-gene) I 5
Seegene, Allplex 2019-nCov Assay (E-gene, RdRp-gene, N-gene) IS 3
Seegene, Allplex SARS-CoV-2 Assay (E-gene, RdRp-gene, N-gene, S-gene) I 2
Siemens, FTD Sars-CoV-2 assay (ORFla/b) mm 1
TibMolBiol, LightMix® Modular Sarbecovirus E-gene, CE (E-gene) I
TibMolBiol, SARS-CoV-2 (E-gene) I

wow

Xiamen Zeesan Biotech Co., Ltd., SARS-CoV-2 Test Kit (Real-time PCR) (ORFla/b, N-gene) mm 1

Unknown s 2

Figure4: TheRTFgPCR or other NAAits used by wofflows testing for SARS0V2 together with the number ofvorkflows per kit (n=114). N
all workflows use kits for their RJPCR or other NAAT, so the total N is not equal to the amount of workflows tested. For each kit the u:
genes are listed. Worllkiws using separate enzymes and primers and probe are listed in Figure 5.

Enzymes used for RT-PCR or other NAAT
0 5 10 15 20 25 30 35 40
Applied Biosystems, AgPath-1D One-step RT-PCR kit 1l 1
Applied Biosystems, TagMan Fast Virus Master Mix I 33

Bioline, SensiFast probe no-ROX One-step kit 1IN 2
Hologic, Panther® Fusion Open Access kit 1l 1
NeumoDx, RNA Mastermix Strip 1l 1
Qiagen, QuantiNova Pathogen (QNP2) +ICkit W 1
qPCRBio, One Step Mix and Rtase 1l 1

Roche, LightCycler Multiplex RNA Virus Master 1IN 2

ThermoFisher, TagPath 1-step RT-gPCR Master Mix I 3

Figure5: Theenzymes used fgrerforming RIPCR or other NAAJy worklows testing for SARS0V/2 together with the number ofvorkflows
per enzyme (n=50). Not all workfls use separate enzymes for theirfROR or other NAAT, so the total N is not equal to the amount of wor
tested. In total 38/50 of the above mentioned workflows use 1 target gene to test for@@ARJresencelgene Sarbeco specifie=26);E
gere SARE 02 specifiqn=6); Ngene (n=3); RdRygene (n=3)) and 12/50 workflows use 2 target genes to test for-SARS presencel-gene
Sarbeco specifit Egene SARE0V2 specific(n=1); Egene Sarbeco specifictNgene (n=1)Egene Sarbecspecifict Ntgene (n=5)Fgene
Sarbeco specifie RARgene (n=3); Hene SARS0V2 specific + Nfiene (n=2)).
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Equipment used for RT-PCR or other NAAT
0 5 10 15 20 25 30 35

Abbott, Alinity m System  IEEEEG—— 4
Abott, M2000SP mmmmm ?
Abott, M2000RT mE 1
Agilent, Aria MX mHE 1
Altona, AM16 HE 1
Applied Biosystems, 7500 Real-Time PCR I 16
Applied Biosystems, QuantStudio 5 Real-Time PCR System I 11
Applied Biosystems, Quantstudio 6 Real-Time Flex HE.
BD, BD MAX I 1
BioMerieux Diagnostics, Biofire FilmArray 2.0 mmmmm 2
BioMerieux, TORCH HH 1
Bio-Rad, CFX96 Real-time PCR Systern I 16
Cepheid, GeneXpert | 31
Diagenode Diagnostics, Genelead VIII 1l 1
ELITechGroup, EliTech InGenius I 2
Genmark, E-plex NN 2
Hologic, Panther® I 11
Hologic, Panther® Fusion IS 3
NeumoDx HH 1
Qiagen, NeumoDx I 3
Qiagen, QlAstat-Dx Bl 1
Qiagen, Rotor-Gene O  IEENNGG—G— 1
qTOWER, Analytiklena IS 3
qTOWER3 84, Analytiklena HE 1
Roche, COBAS® 6800 NN 4
Roche, COBAS® 8800 W 1
Roche, Cobas® LIAT systern IS O
Roche, Lightcycler 480 11 I 20
Siemens, Versant AD module NN ?
Tecan, Freedom EVO® 150 platform B 1
Zeesan, MA-6000 B 1
Unknown I 2

Figure6: TheRTFPCR or other NAAT equipmeiged by worftows testing for SARS0\2 together with the number ofvorkflows per machir
(n=164)
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3.2Target genes used f&FPCR or other NAAT

Asthe sensitivity of a workflow may also depend on the used gene or genes]l fworkflows the
target genes used wer@ventoried. Some workflows used up to 4 target genésom the 164
workflows a total of 76 workflows used 1 tatggene, 78 workflows used 2 target genes, 8 workflows
used 3 target genes and 2 workflows used 4 target gehefigure 7, the target genes used in the
orderreportedfor eachworkflow are shown.n Figure 8 the combinations of target genes used in the
workflows is displayedCombinations of genes used by number of workflows are listed in Table 4.
Some workflows using more than one gene do not generate separate result for each independent
gene but rather a composite conclusion.

Genes used as target gene 1 Genes used as target gene 2
1 2

4 2
:s

\g

E-gene SARS-CoV-2 specific
E-gene Sarbeco specific
RdRP-gene

N-gene

N1-gene

NZ-gene

ORF1ab

S-gene

Other

Genes used as target gene 3 Genes used as target gene 4
2

NI

Figure7: Target genes sedin the workflows as reported in the questionnaire (n=164). Color coding genes is shown in the legend. E
indicates workflows that do not contain 89239 or 4" gene target.
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Workflows with 1 target gene

mm E-gene SARS-CoV-2 specific
B E-gene Sarbeco specific
m M-gens
= ORF1afb
B RdRP-gene
Total=7T6
Workflows with 3 target genes

Bl E-gene SARS-Co\V-2 specific; N-gene; RdRP-gene
=T E-gene Sarbeco specific; N-gene;, RARP-gene
B MN-gene, ORF1ah, 3-gene

Total=8

Workflows with 2 target genes
2

Workflows with 4 target genes

Total=2

JECNEONORNDEROOOEDRON

E-gene SARS-CoV-2 specific; M1-gene
E-gene SARS-Cov.-2 spacific; MN2-gens
E-gene SARS-Co\V-2 specific; N-gene
E-gene SARS-CoV-2 specific; RARP-gene
E-gene Sarbeco specific, E-gene SARS-CoV-2 specific
E-gene Sarbeco specific, N1-gene
E-gene Sarbeco specific; N2-gene
E-gene Sarbeco specific, N-gene

E-gene Sarbeco specific, ORF1a
E-gene Sarbeco specific; RdRP-gene
E-gene Sarbeco specific; S-gene

E-gene; N-gene

E-gene; RdRP-gene

MM-gene; S-gene

M1-gena, M2-gene

M-gene; NSP2-gene

M-gene; ORF1a/b

M-gene, RARP-gene

Orfg; RdRP-gens

E-gene Sarbeco specific; N-gene, RdRP-gene, S-gene

Figure8: Combinations of target genes usedfie workflows as reported in the questionnaire (n=164). Color coding genes is shown in the legend.
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Table4. Overview of number and type of target genes used per reported workflow.

S GF NBSUG |Targetgene(s) S workflows
workflow

E-gene Sarbeco specific 32
E-gene SARE0V2 specific 18
1 ORF1la/b 16
N-gene 6
RdR-gene 4
E-gene Sarbeco specific; N@ne 16
E-gene SAREB0V2 specific; Nene 12
N-gene; ORFla/b

N-gene; Rdp-gene

N1-gene;N2-gene

E-gene Sarbeco specific; Njne

E-gene Sarbeco specific; RBgene

E-gene Sarbeco specific, ORFla/b

E-gene Sarbeco specificiggne

2 E-gene SARES0V2 specific; Nlgene

E-gene SARE0V2 specific; Ngene
E-geneSARE 02 specific; RdRgene

M-gene; Sgene

E-gene Sarbeco specificigene SARS0V2 specific
E-gene Sarbeco specific:géne

E-gene; Ngene

E-gene; RdP-gene

N-gene; NSPBene

Orf8; RdRR-gene

E-gene Sarbecepecific; Ngene; RdpB-gene

3 E-gene SARS0V2 specific; Ngene; Rdp-gene
N-gene; ORFla/b;-§ene

4 E-gene Sarbeco specific:g¢ne; RdB-gene; Syene

=
o

NIWINIW|IFP|IFPIFPIFPIFPIFPINININININNRAOO|IN

3.3Performancef the workflows

All laboratories participating in testing of tHeEQA were asked to score each of the 10 samples
contained in the panel for the presence of SARM2 in any of these six categorieBositive
Negative Indeterminate Equivocallnconclusiveor Not tested As said beforgfor someworkflows
onlya smalle subset of sampleseeded to be testedl'hese workflows had to tesnlyLEQA1_CoV20
01,LEQAL1 CoVamR,LEQALl CoV2MandLEQAL CoV20r.Figured ¢ Figure Bshow the obtained
results for LEQAL1_CoVRQ up to LEQA1 Co\-20 for all target genes testeth the orderhow the
genes have been reporteahd are displayed in Figure 7 and a summary plot for the total workflow
results Some workflows using more than engene do not generate separate result for each
independent gene but ratheshow a composite conclusiorDue to this some resultsobtained of
multiple target genes areombined into and shown as one target gene in Figugd-igure B.
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Results for LEQA1_CoV20-01 (SARS-CoV-2 (d1))
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O% — R — — — —
Positive Negative Indeterminate Equivocal Inconclusive Not tested

B Targetgene 1 (n=164) MTargetgene 2 (n=76) MTargetgene 3 (n=10) ™ Targetgene 4 (n=1) M Overall conclusion (n=164)

Figure9: Resuls obtained for LEQAC0oV2001 containing SARSoV2 (with 1.28*10"5copies E target/ml specimefdetermined with dPQRanc
1.731075 copies RdRtarget/ml specimendetermined with dPQRcombined from all workflows. All laboratories participating in testinthe
LEQA were asked to scdhés sampldor the presence of SAR®V2 in any of these six categories: Positive, Negative, Indeterminate, Eqt
Inconclusive or Not teste@or each of the target genes used (which were processed in the order in which they were reported) the perc
results reported per scoring category are shown. Of all 162 workflows that reported an overall conclusion 161 (99.388d)S@d¢E0\2 in this
sample correctly. 1/162 workflows reported incorrectly a negative result.

Results for LEQA1_CoV20-02 (hCoV-NL63)

-
s5x88%
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S o -
e
100% &
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0% = BN -
Positive Negative Indeterminate Equivocal Inconclusive Not tested

m Targetgene 1 (n=164) mTargetgene 2 (n=76) mTargetgene 3 (n=10) mTargetgene 4 (n=1) m Overall conclusion (n=164)

Figurel0: Results obtained for LEQAI0V2602 containing hCoWL63 combined from all workflows. All laboratories participating in testitige
LEQA were asked to scdhés samplefor the presence of SARR®V2 in any of these six categories: Positive, Negative, Indeterminate, Eqt
Inconclusive or Not testedor each of the target genes used (which were processed in the order in which they were reported) ritegpeu
results reported per scoring category are sho®@werall, all 160 workflows that reported an overall conclusion did correctly not deteciCaM
2 in this sample.
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Results for LEQA1_CoV20-04 (SARS-CoV-2 (d4))
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Figurell:Results obtained for LEQAI0OV2604 containing SARS0oV2 (with 1.28*10"2copies E target/ml specimefadeterminedwith dPCIRanc
1.7310"2 copies RdRtarget/ml specimendetermined with dPQRcombined from all workflows. All laboratories participating in testinthe
LEQA were asked to scdhés sampleor the presence of SAR®V2 in any of these six categasiePositive, Negative, Indeterminate, Equivc
Inconclusive or Not testedror each of the target genes used (which were processed in the order in which they were reported) the per
results reported per scoring category are shown. This sam@@etaleemed a core sample in the panel. Overall, of all 162 workflows that re
an overall conclusion only 78 (48.15%) identified S20R& in this sample correctly and a further 21 (12.96%) with an indeterminate, equiv
inconclusive result. 6862 (38.89%) workflows reported a negative overall result.

Results for LEQA1_CoV20-03 (hCoV-229E)
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Figurel2: Results obtained for LEQAT0V2602 containing hCo¥229E combined from all workflows. All laboratories participating in testitige
LEQA were asked to scdhés samplefor the presence of SARR®V2 in any of these six categories: Positive, Negative, Indeterminate, Eqt
Inconclusive or Not testedror each of the target genes used (which were processed in the order in which they were reported) the per:
results reported per scoring category are shown. Overall, of all 146 workflows that reported an overall cohdhig@th32%) did correctly r
detect SARE0V2 in this sample whereas one workflow reported an equivocal overall conclusion.
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Figurel3: Results obtained for LEQAI0OV2605 containing SARSoV2 (with 1.28*10"3copies E target/ml specimefadetermined with dPQRanc
1.7310"3 copies RdRtarget/ml specimendetermineal with dPCR combined from all workflows. All laboratories participating in testinthe
LEQA were asked to scdhés sampldor the presence of SAR®V2 in any of these six categories: Positive, Negative, Indeterminate, Eqt
Inconclusive or Not testedror each of the target genes used (which were processed in the order in which they were reported) the per
results reported per scoring category are shown. Overall, of all 148 workflows that reported an overall@mo@8lL$88.51%) identified SARSV
2 in this sample correctly and a further 7 (4.73%) with an indeterminate, equivocal or inconclusive overall conclus®i6.76%3 workflow

79.88%

Results for LEQA1_CoV20-05 (SARS-CoV-2 (d3))

B o.76%

0.00%
B 6.10%

P 11.84%
I 10.00%

Negative

reported incorrectly a negative result.

100%
90%
80%
70%
60%
50%
40%
30%
DO -
10% o o 0 O
c o oo
0%
Positive

HTarget gene 1 (n=164) MTargetgene 2 (n=76) M Targetgene 3 (n=10)

Figurel4: Results obtained fotEQA1C0oV2806 containing hCoX®C43 combined from all workflows. All laboratories participating in testi
the LEQA were asked to sctrs sampldor the presence of SAIRE®V/2 in any of these six categories: Positive, Negative, Indeterminate, Eajy
Inconclusive or Not testedror each of the target genes used (which were processed in the order in which they were reported) the per
results reported per scoring category are sho@werall, all 145 workflows that reported an overall conicluglid correctly not detect SARS\2

in this sample.
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Equivocal
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Inconclusive

0.00%
0.00%
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Target gene 4 (n=1) ™ Overall conclusion (n=164)

Results for LEQA1_CoV20-06 (hCoV-0OC43)

100.00%
100.00%

88.42%

Negative

0.00%
0.00%
0.00%
0.00%
0.00%

Indeterminate

0.00%
0.00%
0.00%
0.00%
0.00%

Equivocal

0.00%
0.00%
0.00%
0.00%
0.00%

Inconclusive

0.00%
0.00%

P 19.74%
B 11.58%

Bl 11.58%

Not tested

Target gene 4 (n=1) ™ Overall conclusion (n=164)
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Results for LEQA1_CoV20-07 (SARS-CoV-2 (d3))
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B Targetgene 1 (n=163) M Targetgene 2 (n=75) M Targetgene 3 (n=10) ™ Target gene 4 (n=1) M Overall conclusion (n=163)
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Figurel5: Results obtained for LEQAI0V2607 containing SARSoV2 (with 1.28*10"3copies E target/ml specimefuetermined with dPQRanc
1.7310"3 copies RdRtarget/ml specimendetermined wih dPCIR) combined from all workflows. All laboratories participating in testinthe
LEQA were asked to scdhés samplefor the presence of SAR®V2 in any of these six categories: Positive, Negative, Indeterminate, Eqt
Inconclusive or Not sted For each of the target genes used (which were processed in the order in which they were reported) the per
results reported per scoring category are sho®@nerall, of all 159 workflows that reported an overall conclusion 140 (88.05% i@k &AR:
CoV\2 in this sample correctly and a further 6 (3.77%) with an indeterminate, equivocal or inconclusive overall conclustof8.18#b%workflow
reported incorrectly a negative result.

Results for LEQA1_CoV20-08 (Influenzavirus A(H3N2))
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Figurel6: Results obtained fArEQA1_CoVAWB containing Influenzairus A(H3N2) combined from all workflows. All laboratories participat
testing of theLEQA were asked to scdingss sampldor the presence of SAR®V2 in any of these six categories: Positive, Negative, Ind@tate;
Equivocal, Inconclusive or Not testétbr each of the target genes used (which were processed in the order in which they were repc
percentage of results reported per scoring category are sh@werall, all 145 workflows that reported aweyall conclusion did correctly r
detect SARE0V2 in this sample.
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Results for LEQA1_CoV20-09 (negative control)
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Figurel7: Resultbtained for LEQAT0V2609 containing no virus (negative control) combined from all workflows. All laboratories partic
in testing of theLEQA were asked to scaids samplefor the presence of SAR®V2 in any of these six categories: Positivegative
Indeterminate, Equivocal, Inconclusive or Not testeat each of the target genes used (which were processed in the order in which th
reported) the percentage of results reported per scoring category are st@wemall, of 145 workflows #t reported an overall conclusion 1
(97.93%) did correctly not detect SARS/2 in this sample. 3/145 (2.07%) workflows reported an incorrect indeterminate result.

Results for LEQA1_CoV20-10 (SARS-CoV-1)
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Figurel8: Results obtained for LEQAL1_CoX@G:ontaining SARSoV1 combined from all workflows. All laboratories participating in testir
the LEQA were asked to sctires sampé for the presence of SARSV2 in any of these six categories: Positive, Negative, Indeterminate, Eqt
Inconclusive or Not tested. For each of the target genes used (which were processed in the order in which they werehe pertesehtage «
results reported per scoring category are shoWwhis sample was not deemed a core sample in the panel. Overall, of 148 workflows that |
an overall conclusion 62 (41.89%) did correctly not detect-SARS in this sample. 22/148 (14.86%) workfloveparted an indeterminat:
equivocal or inconclusive result and 63/148 (42.57%) reported a positive result, highly likely because in the curreatogidésituation n
other Sarbeco virus than SAR&\¥2 would be expected.
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As described before all workflows were gradeGrades obtained by workflows
using a point system from 0 (being the lowest grad 1 41 9

up to 8 (highest grade). 132 workflows were give 1 mE 3

Ly ayésx aS@Sy g2NJ Fft: B /5 MM
62N] Ff264 a02NBR |+ arté EéiOQNSR
d(iéZszyS ézN\n?fzéA a0zl -4_5N1Tf%z
a02NBR | ane€xr 2yS ¢2N =4 2 2YS
g2N] Ft26 aO2NBR | amé m 2 O2NBR |
Gnéd LG aK2dzZ R 0SS y2i(¢ :g]é“ a02 N

less than 6 points did not test the full panel or
samples bthe reduced panel, thus these workflow
f2ad + 20 2F LRAyda R___ _ _ ,_ aO02NBR

i Sa (ifgRré @ shows all grades given to ttFigureld: All grades obtained by the reported workfloy
reported workflows out of the maximum of oints (n=164).

An overview containing the results obtained per target gene per panel sample for workéipating

Ct values is shown in Figure 20. In this figure for each of the target genes used (shown in the order in
which they were reported) the Ct values are shown for each of the tested samples. Also the number
of tested samples using each of the targgnes, the percentage of results showing a Ct < 50, the
number of reported negative results and the percentage of reported negative results (likely due to
implemented cutoff values) with Ct <50 are shown.

The obtained scores per workflow are also cleapto the extraction kit or method used, the PCR or
other NAAT test performed and the number of target genes used in order to assess the effect of
different techniques on the performance of workflows. An overview of these factors on the grade is
shown inFigure 21 Unfortunately the specimen input equivalemblume in the PCRould only be
calculated for 84/164 workflowand thereforethis factoris not included inFigure 21 For the &
workflows for which it was calculated the specimen equivalent voluras mediar20 pl (range8 pl

¢ 400 pl). Forthe 143workflows for which specimeninput volumein extractionwas reported the
median volume was 30Qul (range8 ul ¢ 1300 pl). The median reaction volume reported for 83
workflows was 2@l (range 4ul ¢ 100pl).

In total two laboratories reported data fron8 workflows, one laboratory reported data from 7
workflows, two laboratories reported data froré workflows, three laboratdes reported data from

5 workflows, nine laboratories reported data from 4 workflows, six laboratories reported data from 3
workflows, eighteen laboratories reported data from 2 workflows and tweoiyr laboratories
reported data from 1 workflow. There aonly two laboratories which only have scores of < 7 for all
reported workflows. The obtained scores per workflow are sorted (anonymously) per laboratory and
shown in Figure 2 Of the 65 laboratories, 58 laboratories reported at least one workflow willy f
correct results When excluding all mPOCT assays from the anatysisiaboratory reported data
from 7 workflowspne laboratory reported data from 6 workflowsne laboratory reported data from

5 workflows, four laboratories reported data from 4 viflows, seven laboratories reported data from

3 workflows, eighteen laboratories reported data from 2 workflows, thote laboratories reported
data from 1 workflow andwo laboratories do not report any other workflows than mPOCT assay
Two laboratories only have scores of < 7 for all reported workfloWss is shown in Figure 23. It should
be noted that all workflowgalso including mPOCT assas®)ring less than 6 points did not test the
full panel or all samples of the reduced panel, thus thesekflmwrs lost a lot of points due to samples

-

6SAy3 a02NBR ab2id (SaiSRé®
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N negative results with Ct <50
% negative results with Ct <50:

anjeA 1o

LEGQA1_CoV20-10
SARS-CoV-1

LEQA1_CoV20-9
Negative

LEQAT_CoW20-8
Influenzavirus

LEQAT_CoV20-7

LEQAT_CoV20-6 _
hCoV-0C43 SARS-CoV-2 (d3)

LEQA1_CoV20-5
SARS-CoV-2 (d3)

_ LEQA1_CoV20-4
hCoW-229E SARS-CoV-2 (d4)

LEQA1_CoV20-3

LEQAT_CoV20-2
hCoV-NLE3

LEQAT_CoV20-1
SARS-CoV-2 (d1)

AlH3NZ)

Figure20: Results obtained per target gene per panel sample for workflows reporting Ct vEth@esumbers on the-akis indicate which target ger(@ order in which they were reported) used for the detection

each sample. Underneath these numbers the contents of the sample are shown. All negative values for which no Ct vadunebyalsegdporters have been given an artificial Ct value of 50. Not all negative
have a Ct value of 50. Some results with 60 are deemed negative by laboratories, likely due to Ct cutoff values used in the interpretation of an obtained resutheAdpayph the number of tests (N) and
percentage of Ct values below 50 is shown per sample per target gene. Above the graph the number (N) and the percatgagithod teegative results reported with a Ct value below 50 is shown as well per

per target gene. Samples deemed negative with a Ct value below 50 are indicated with a purple diamond inside.the graph
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Figure21: A flow diagram showing aWworkflows reported to have tested te LEQA panel with extraction method, PCR t
numberof target genes used and the final score achieved by each workflow. In the alluvial plot PCR tests using 1 targe
depicted in blue, PCR tests using 2 target genes are shown in red, PCR tests using 3 target genes are shown in grisests
usng 4 target genes are shown in purgi@r the target gene combinations used per kit, see Figure
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