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1 INTRODUCTION 

NRL distributed a Pilot External Quality Assessment Scheme (EQAS) for severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) to participants that conducted qualitative molecular testing 

for SARS-CoV-2 during the 2020 calendar year. 

All Participants of the SARS-CoV-2 EQAS (2COV435) were given a unique and confidential 

identifier that was different from their usual NRL EQAS Laboratory ID (if they are subscribers of 

any NRL EQAS) to be used for the duration of this pilot scheme only. 

This report presents and discusses the results reported for 2COV435 panel ID 2020-08-26. 

1.1 Copyright 

The information and data included in this report are the intellectual property of NRL, a division of 

St. Vincent’s Institute.  This report and its contents may not be reproduced, in whole or in part, for 

any purpose without the written permission of NRL; nor may they be used in any type of 

advertising or sales promotion. 

2 AIMS 

The aims of this panel were to assess the participants’ ability to: 

• detect SARS-CoV-2 RNA in samples provided in a liquid medium; 

• demonstrate reproducibility of detection when provided with duplicates of the same sample; 

• demonstrate detection in SARS-CoV-2 in a ten-fold dilution; 

• demonstrate good laboratory technique through the absence of sample carryover. 

3 METHODS 

3.1 Panel composition, preparation, and distribution 

2COV435 Panel ID 2020-08-26 consisted of five samples (APPENDIX, Table 8.1).  Three samples 
consisted of 1.2mL of gamma-irradiated whole SARS-CoV-2 virus (kindly provided by the Victorian 
Infectious Diseases Reference Laboratory, Melbourne Australia) that was diluted in a liquid matrix.  
Two samples consisted of liquid matrix alone.  A ten-fold dilution of sample D was made to create 
duplicate samples A and C.  The primary stock material was tested using a digital droplet PCR 
(ddPCR) using amplification targets in ORF1ab and N genes, then diluted to the estimated 
concentrations provided in table 8.1.  All samples were also tested on the Cepheid GeneXpert 
Xpress SARS-CoV-2 assay for qualitative determination. 

Participants were requested to test the liquid samples as either a liquid respiratory sample (such as 
a bronchoalveolar lavage) or as throat and nasal swabs in a viral transport medium. 

3.2 Evaluation of results 

Qualitative interpretations were evaluated by comparing the results reported by each participant 
with the reference result.  False positive results (positive results reported for a negative sample) 
and false negative results (negative results for samples containing SARS-CoV-2 RNA 
concentrations above the limit of detection, where known, for the relevant assay) were defined as 
aberrant.  

In addition, results submitted by participants for sample D and duplicate samples A and C were 
analysed to examine the detection of SARS-CoV-2 RNA from a ten-fold dilution and reproducibility. 
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4 RESULTS 

Four participants submitted results for nine different assays.  A summary of results submitted by 

participants are presented in APPENDIX, Table 8.2. 

5 DISCUSSION 

5.1 General observations 

Most participants appear to have used a range of assays to cover different amplification targets.  

This is likely a pragmatic approach in the laboratory considering the novelty of SARS-CoV-2; 

having different amplification targets allow for confirmatory testing of initially positive samples in an 

assay with alternative targets.   

Most assays used by participants targeted the ORF1ab genes that encode functional proteins 

(such as the RNA-dependent RNA polymerase) with the secondary (or tertiary) targets in genes 

that encode the structural proteins such as the envelope, spike protein and nucleocapsid. 

Participants did not report difficulties in testing the samples provided, nor deficiencies in sample 

volume.  

5.2 Reproducibility 

Samples A and C were duplicate samples provided to assess reproducibility of detection.  Most 

participants detected SARS-CoV-2 RNA in the duplicate samples except for Lab_B (testing in an 

In-house SARS-CoV-2 RNA LAMP assay).  Unlike the other assays which are based on PCR, this 

assay uses loop-mediated amplification (LAMP) and required only 1μL of initial sample.  Of the two 

mentioned components, the most likely contributor to the “Not Detected” assay interpretation for 

samples A and C is the very low initial sample volume.    

For participants testing in assays that report Ct values, the difference between the Ct values of 

duplicate samples is a good indicator of reproducibility (assuming that the measurements were 

taken at the linear detection range of each assay).  Generally, the smaller the difference in Ct value 

between the duplicates, the better the reproducibility.  Of the 13 sets of Ct values reported, ten 

demonstrated a difference in Ct value of less than one, two demonstrated Ct value differences 

between one and less than 2 and one participant demonstrated a Ct value difference greater than 

2.  

5.3 Detection of RNA in a ten-fold dilution 

Duplicate samples A and C were made by performing a ten-fold dilution of sample D.  These three 

samples were assessed for the detection of SARS-CoV-2 RNA from a ten-fold dilution.  Most 

participants detected SARS-CoV-2 in all three samples.  Lab_B (noted in section 5.2) detected 

SARS-CoV-2 RNA in sample D but could not be assessed for detection of RNA in a ten-fold 

dilution. 

For participants testing in assays that report Ct values, Ct value differences of approximately 3.3 

between ten-fold diluted samples is generally indicative of accurate detection of a ten-fold dilution 

(assuming that the measurements were taken at the linear detection range of each assay).  Of the 

26 pairs of values reviewed, 16 pairs demonstrated differences within 2.8 and 3.8 Ct values.  

Seven pairs demonstrated differences that were less than 2.8 Ct values..  Three pairs 

demonstrated differences greater than 3.8 Ct values.  
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5.4 Contamination 

Samples B and E did not contain SARS-CoV-2 RNA.  Carryover contamination was not observed 

in either sample. 
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8 APPENDIX 

Table 8.1: Panel composition of 2COV435 Panel ID 2020-08-26.  The estimated concentration 

was determined using ddPCR and the qualitative interpretation was assigned after testing 

in the Cepheid Xpert Xpress SARS-CoV-2 

Sample ID Organism Estimated concentration Qualitative Interpretation 

A SARS-CoV-2 1 x 106 copies/mL Detected 

B Liquid Medium only Not Applicable Not Detected 

C SARS-CoV-2 Duplicate of sample A Detected 

D SARS-CoV-2 1 x 107 copies/mL Detected 

E Liquid Medium only Duplicate of sample B Not Detected 
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Table 8.2: Assay interpretations as reported by participants for 2COV435 panel ID 2020-08-26.  The data are grouped by assay to make it 
easier to compare results from participants that have used the same tests.  Also listed are the amplification targets as published in the 
manufacturer’s Instructions for Use or as disclosed by the participant (for in-house designed assays). 
 

Lab ID Assay Target 
Assay Interpretation 

Sample A Sample B Sample C Sample D Sample E 

Lab_B 
Applied Biosystems TaqPath COVID-19 

Combo Kit 
ORF1ab, N, S Detected Not Detected Detected Detected Not Detected 

Lab_D 
AusDiagnostics SARS-CoV-2, Influenza 

and RSV (8 well) 
ORF1, ORF8 Detected Not Detected Detected Detected Not Detected 

Lab_A Cepheid Xpert Xpress SARS-CoV-2 E, N2 Detected Not Detected Detected Detected Not Detected 

Lab_C Cepheid Xpert Xpress SARS-CoV-2 E, N2 Detected Not Detected Detected Detected Not Detected 

Lab_D Cepheid Xpert Xpress SARS-CoV-2 E, N2 Detected Not Detected Detected Detected Not Detected 

Lab_B 
In-house designed SARS-CoV-2 RNA 

LAMP assay 
N1 Not Detected Not Detected Not Detected Detected Not Detected 

Lab_B 
Hologic Aptima SARS-CoV-2 assay 

(TMA) 
2 targets in ORF1ab Detected Not Detected Detected Detected Not Detected 

Lab_B 
Hologic Panther Fusion SARS-CoV-2 

Assay (RT-PCR) 
2 targets in ORF1ab Detected Not Detected Detected Detected Not Detected 

Lab_B 
In-house designed SARS-CoV-2  

RT-qPCR 
E Detected Not Detected Detected Detected Not Detected 

Lab_C 
Roche cobas (6800/8800) SARS-CoV-2 

Test 
E, ORF1ab Detected Not Detected Detected Detected Not Detected 

Lab_C SpeeDx CoV – 2 (RdRp/ORF1ab) RdRp, ORF1ab Detected Not Detected Detected Detected Not Detected 

  
 


