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Abstract 

Background: There is a need for laboratories to participate in EQA schemes to achieve a harmonization of test results 

and to improve serological testing and research on COVID-19 and SARS-CoV-2. The Boditech iCHROMA point of care 

immunoassay analyser has a Covid-19 antibody assay for the qualitative determination of IgG antibodies in human whole 

blood/serum/plasma. The National Institute for Biological Standards and Control (NIBSC) in the United Kingdom has a 

portfolio of reference and research reagents, including reagents for EQA that are available to laboratories to help them set 

up and develop accurate diagnostic tests for SARS-CoV-2 assays. 

Objectives: To determine the performance of the Boditech iCHROMA Covid-19 IgG antibody assay using the external 

quality control material provided by the UK NIBSC (National Institute for Biological Standards and Control). 

Results: The Boditech iCHROMA Covid-19 IgG assay using the cut off index >1.1, reported the results of the 33 

positive control samples as positive with index range from 19.50 – 29.00, with a mean of 23.75 and standard deviation of 

SD of 2.53. It also reported the results of the 33 negative control samples as negative with an index range of 0.00 for all 

samples. 

Conclusion: The performance of the Boditech iCHROMA Covid-19 IgG antibody assay using external quality control 

material from the UK NIBSC was very good, confirming the precision of the Boditech iCHROMA Covid 19 IgG antibody 

method. 
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Introduction 

The detection of SARS-CoV-2 infection is important in the understanding 

of this infection and the importance of the EQA in harmonizing the 

various methods of detecting the antibodies is appropriate. Antibodies 

against SARS-CoV-2 indicate previous exposure to the virus. Accurate 

and rapid diagnostic testing of antibodies against SARS-CoV-2 will be 

paramount in the understanding and controlling the spread of the 

coronavirus disease. There are a number of assays developed world-wide. 

In optimizing the performance of these assays it is important to ensure 

that these method results are validated by external sources. External 

quality assurance (EQA) involves the analysis of samples with unknown 

values from an external source providing objective evidence of the 

laboratory and method competence. EQA is a part of clinical governance 

and helps precision of the respective assay or method and satisfies 

regulatory guidelines [1]. The first EQA of antibody diagnostic testing for 

SARS-CoV-2 was carried out in 2004, 45% of the laboratories detected 

anti-SARS antibodies correctly in serum samples [2], More recently, a 

pilot EQA scheme was conducted by an accredited international EQA 

provider on laboratories with methods for detecting anti-SARS-CoV-2 -

specific antibodies (IgG, IgA and IgM), the overall success rate for the 

anti-SARS-CoV-2 IgG, IgA, and IgM tests was 80%, 72.7%, and 16.7%, 

respectively [3]. These results highlighted the need for laboratories to 

participate in EQA schemes to achieve a harmonization of test results and 

to improve serological testing and research on COVID-19 and SARS-

CoV-2. The importance of harmonization is crucial and a number of 

organizations such as the WHO and its collaborators for maintaining 

internal standards (IS) like the Paul Ehrlich Institute, the Food and Drug 

Administrations (FDA), Center for Biologics, Evaluation and Research 

(CDER) and National Institute for Biological Standards and Control 

(NIBSC) have an ongoing program to develop an IS to harmonize the 

measurement of SARS-CoV-2 [4]. The National Institute for Biological 

Standards and Control (NIBSC) in the United Kingdom has a portfolio of 

reference and research reagents, including reagents for EQA that are 

available to laboratories to help them set up and develop accurate 

diagnostic tests for SARS-CoV-2 assays [5]. We have recently shown a 
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very good correlation between the Boditech iCHROMA IgG antibody 

assay and Abbott Architect SARS-CoV-2 IgG antibody assay. Both 

methods are used to detect the immunoglobulin class IgG antibodies to 

the nucleocapsid protein of SARS-CoV-2 [6]. In this study, we evaluated 

the performance of the Boditech iCHROMA Covid 19 IgG antibody assay 

using the NIBSC control. 

Materials & Methods 

Positive Control: External Quality Control reagent for anti-SARS-CoV-

2 antibody (NIBSC code: 20/B764-01  

Material: Antibody, human, convalescent plasma, CE-marked.  

Intended use: Diagnostics laboratories Quality Control reagent. 

Description: External Quality Control to monitor the assay performance, 

equipment and operators on a run to run or day to day basis. CE marked 

under ISO 13485. Fulfils the requirements of a reference material as 

described in ISO 15189. 

Negative Control: External Quality Control reagent for anti-SARS-CoV-

2 antibody (NIBSC code: 20/B737-02).  

Material: Antibody, human, convalescent plasma, CE-marked.  

Intended use: Diagnostics laboratories Quality Control reagent.  

Description: External Quality Control to monitor the assay performance, 

equipment and operators on a run to run or day to day basis. CE marked 

under ISO 13485. Fulfils the requirements of a reference material as 

described in ISO 15189. 

Boditech iCHROMA Method: The test uses a sandwich 

immunodetection method; fluorescence labelled conjugates in a dried 

detection buffer binds to antibody in sample, forming antibody-antigen 

complexes, and migrates onto nitrocellulose matrix to be captured by the 

other immobilized anti-human IgG on test strip. The more antigen-

antibody complexes lead to stronger fluorescence signal by the detector 

antigen which is processed by iCHROMA. The iCHROMA processes the 

signal using a cut off index of 0.9 – 1.1, results <0.9 are interpreted as 

negative, results between 0.9 and 1.1 are interpreted as indeterminate and 

results >1.1 are interpreted as positive. 

The positive and negative controls from NIBSC were run every day that  

a Covid 19 antibody assay was performed between 07/07/2020 and 

20/08/2020 using the iCHROMA IgG assay described below: 

1. Transfer 150μL of detector diluent using a pipette into the 

detector tube containing a granule. When the granule is 

completely dissolved it becomes the detection buffer. 

2. Aspirate 10μL of whole blood/serum/plasma/control with a 

pipette, and add into the detector tube, close and shake the tube 

at least 10 times. 

3. Pipette out 75 μL of the content of the tube and load it into the 

sample well on the test cartridge and leave for 10 minutes. 

4. Insert the test cartridge into the cartridge holder in iCHROMA 

II device and press start 

5. Read the result on the display screen of the iCHROMA II 

device. 

Results 

The Boditech iCHROMA Covid-19 IgG assay using the cut off index 

>1.1, reported the results of the 31 positive control samples as positive 

with an index range from 19.50 – 29.00, with a mean of 23.75 and 

standard deviation (SD) of 2.53, see table 1 and figure 1. 

Day Result IgG Index result 

07-07-20 Positive 22.80 

08-07-20 Positive 28.80 

09-07-20 Positive 25.00 

10-07-20 Positive 28.00 

13-07-20 Positive 22.70 

14-07-20 Positive 20.90 

15-07-20 Positive 22.30 

16-07-20 Positive 24.90 

17-07-20 Positive 29.00 

20-07-20 Positive 28.20 

21-07-20 Positive 21.80 

22-07-20 Positive 19.10 

23-07-20 Positive 26.00 

27-07-20 Positive 24.60 

28-07-20 Positive 25.50 

29-07-20 Positive 19.50 

30-07-20 Positive 19.90 

31-07-20 Positive 21.60 

03-08-20 Positive 23.50 

04-08-20 Positive 22.60 

05-08-20 Positive 25.20 

06-08-20 Positive 23.10 

07-08-20 Positive 22.90 

10-08-20 Positive 24.40 

11-08-20 Positive 23.70 

12-08-20 Positive 23.60 

13-08-20 Positive 22.30 

17-08-20 Positive 25.00 

18-08-20 Positive 24.40 

19-08-20 Positive 23.40 

20-08-20 Positive 21.40 

Table 1. Showing the positive control IgG result and its respective index 

result 

https://www.nibsc.org/products/brm_product_catalogue/detail_page.aspx?catid=20/B764
https://www.nibsc.org/products/brm_product_catalogue/detail_page.aspx?catid=20/B764
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Figure 1. Showing the positive control IgG result and its respective index result 

The Boditech iCHROMA Covid-19 IgG assay using the cut off index 

>1.1, reported the results of the 33 negative control samples as negative 

with an index range of 0.00 for all samples. See table 2. 

Day Result IgG Index result 

07-07-20 Negative 0.00 

08-07-20 Negative 0.00 

09-07-20 Negative 0.00 

10-07-20 Negative 0.00 

13-07-20 Negative 0.00 

14-07-20 Negative 0.00 

15-07-20 Negative 0.00 

16-07-20 Negative 0.00 

17-07-20 Negative 0.00 

20-07-20 Negative 0.00 

21-07-20 Negative 0.00 

22-07-20 Negative 0.00 

23-07-20 Negative 0.00 

27-07-20 Negative 0.00 

28-07-20 Negative 0.00 

29-07-20 Negative 0.00 

30-07-20 Negative 0.00 

31-07-20 Negative 0.00 

03-08-20 Negative 0.00 

04-08-20 Negative 0.00 

05-08-20 Negative 0.00 

06-08-20 Negative 0.00 

07-08-20 Negative 0.00 

10-08-20 Negative 0.00 

11-08-20 Negative 0.00 

12-08-20 Negative 0.00 

13-08-20 Negative 0.00 

17-08-20 Negative 0.00 

18-08-20 Negative 0.00 

19-08-20 Negative 0.00 

20-08-20 Negative 0.00 

Table 2. Showing the negative control IgG result and its respective 

index result 

Discussion 

The performance of the Boditech iCHROMA with EQA materials from 

organizations such as the United Kingdom National External Quality 

Assessment Service (UKNEQAS) and Randox International Quality 

Assessment Scheme (RIQAS) has been well described with analytes such 

as human chorionic gonadotrophin (HCG) [7], follicle stimulating 

hormone (FSH) [7], leutinising hormone (LH) [7], Vitamin D [8], Prostate 

Specific Antigen (PSA) [9], testosterone [10], ferritin [11]. The detection 

of SARS-CoV-2 infection is important in the understanding of this 

infection and the importance of the EQA in harmonizing the various 

methods of detecting the antibodies is appropriate. The preparedness and 

implementation of EQA have been instrumental in the rapid expansion of 

Covid 19 testing capacity in countries like Korea [12]. In a recent pilot 

EQA scheme for anti-SARS-CoV-2 antibody testing laboratories, 16 

laboratories using commercially available test systems were invited into 

the scheme and provided samples. Fourteen (14) out of the 16 laboratories 

(87.4%) submitted their data. All 14/14 (100%) of the laboratories 

submitted data on IgG, 10/14 (71.4%) on IgA and 5/14 (35.7%) on IgM. 

The results of the laboratories testing SARS-CoV-2 IgG had a success 

rate of 80% in identifying the control samples and their results were robust 

with regards to concordance rate and accuracy [3].  

The laboratory uses internal control which comprises of pooled samples 

of Covid 19 positive patients when running samples using the iCHROMA 

anti-SARS-CoV-2 IgG assay, in this study, using the external quality 

control from NIBSC, the iCHROMA anti-SARS-CoV-2 IgG assay 

identified 33/33 (100%) times the positive control sample, as positive, 

with an index range from 19.50 – 29.00, with a mean of 23.75 and 

standard deviation of SD of 2.53. Whilst the Boditech iCHROMA anti-

SARS-CoV-2 IgG assay identified 33/33 (100%) times the negative 

control sample, as negative, with a consistent index range of 00.00. The 

range of the index estimated in the NIBSC positive control sample was 

19.50 – 29.00, interestingly the index range observed in patient samples 

was between 22.8 and 74.6, indicating that the NIBSC positive control 

was within the range of the lower levels seen in clinical samples [6]. 

In conclusion, we have previously shown that the Boditech iCHROMA 

Covid-19 IgG antibody assay has close agreement with Abbott Architect 

SARS-CoV-2 IgG antibody assay and now the performance of the 

Boditech iCHROMA Covid-19 IgG antibody assay using EQA material 

from the UK NIBSC was very good, this study confirms the precision of 

the Boditech iCHROMA Covid 19 IgG antibody method from material 

issued by an external EQA provider. 
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