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Abstract

Following the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
pandemic, numerous serological tests have been developed, including rapid diag-
nostic tests. This study aims at assessing the clinical performance of the Panbio
immunoglobulin G (IgG)/IgM coronavirus disease 2019 (COVID-19) test (Abbott), a
rapid lateral flow assay for the qualitative detection of IgG and IgM against SARS-
CoV-2. One hundred and thirty-eight samples from 95 COVID-19 patients with a
positive SARS-CoV-2 reverse-transcriptase polymerase chain reaction were ana-
lyzed to assess the clinical sensitivity. Seventy-six pre-COVID-19 samples were used
to evaluate the clinical specificity. Two independent and blinded raters determined
visually the presence or absence of the IgG, IgM, and control lines for each test after
10 and 20 min. The sensitivity obtained from collected samples more than 14 days
after the onset of symptoms was 95.2% for IgG. IgM was less frequently detected
(highest sensitivity of 20.5%). The specificities obtained were 98.7% and 100% for
IgG and IgM, respectively. In addition, the sensitivity of the assay was better when
the reading was performed at 20 min than at 10 min, whereas the specificity was
unchanged. The Panbio COVID-19 IgG/IgM rapid test detects I1gG with high sensi-
tivity 14 days since symptom onset but presents a low sensitivity for IgM. The

specificity was excellent for both IgG and IgM.
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may be useful for the diagnosis, for the characterization of the course of

the disease, for identifying convalescent plasma donors directly on site,

Rapid tests are designed for use where a preliminary screening test
result is required and are especially useful in resource-limited countries
or for broad screening campaigns, where access to blood sampling may
be difficult or not obligatory. However, these tests have to be of high
quality, user-friendly, quick, and easy to perform, and they have to
require little or no additional equipment. In the context of COVID-19,

all the above-mentioned criteria are of importance as serological tests

for lockdown exit programs, for epidemiological study, and for the as-
sessment of COVID-19 vaccine response. Due to their widespread
dissemination and limited experience with these assays, it is crucial for
laboratories to rigorously validate these methods before a broad in-
troduction into routine clinical practice. This study aims at evaluating
the clinical performances of the Panbio COVID-19 IgM/IgG rapid test
(Abbott) in a population of COVID-19 patients.

Héléne Haguet and Jonathan Douxfils contributed equally to this study.

J Med Virol. 2021;93:3277-3281.

wileyonlinelibrary.com/journal/jmv

© 2021 Wiley Periodicals LLC 3277


http://orcid.org/0000-0002-3123-5289
https://orcid.org/0000-0002-7644-5298
http://orcid.org/0000-0002-9805-049X
mailto:j.favresse@labstluc.be

HAGUET ET AL

3278
W1 LE Y— MEDICAL VIROLOGY

2 | MATERIALS AND METHODS

2.1 | Sample collection

This study was conducted from June 16, 2020 to June 24, 2020.
Blood samples were collected from patients into serum-gel tubes
(BD Vacutainer® 8.5 ml tubes, Becton Dickinson) or lithium he-
parin plasma tubes (BD Vacutainer® 4.0 ml tubes) according to
the standardized operating procedure and manufacturer's re-
commendations. Samples were centrifuged for 10 min at 1885 to
25008 (ACU Modular® Pre Analytics, Roche Diagnostics®). A
total of 214 samples were collected from April, 2019 to May 25,
2020, and stored in the laboratory biobank at -20°C. Pre-COVID-19
samples (n = 76) were all collected before March 2020, the start of
the pandemic in Belgium. One hundred and thirty-eight samples
from 95 COVID-19 patients were collected between March 21,
2020 and May 25, 2020. Frozen samples were thawed at room
temperature. The study fulfilled the ethical principles of the
Declaration of Helsinki.

2.2 | Analytical procedures

The Panbio IgG/IgM COVID-19 rapid test (Abbott) is a rapid lateral
flow assay (LFA) for the qualitative detection of IgG and IgM directed
against SARS-CoV-2 in human whole blood, serum, or plasma spe-
cimens. The Panbio test was performed according to the manu-
facturer's instructions for use. Briefly, 10l of the sample was
applied into the specimen well, and then two drops of buffer were
applied. Raters determined visually the presence or absence of the
1gG, IgM, and control lines for each test 10 and 20 min after the
addition of the buffer. As recommended by the manufacturer, even a
slightly colored strip was considered positive.

The reverse-transcriptase polymerase chain reaction (RT-PCR)
for SARS-CoV-2 determination in respiratory samples (nasophar-
yngeal swab samples) was performed on the LightCycler® 480 In-
strument Il (Roche Diagnostics®) using the LightMix® Modular
SARS-CoV E-gene set.

2.3 | Assessment of the clinical sensitivity

Samples (n=138) obtained from 95 patients with a confirmed RT-
PCR SARS-CoV-2 diagnosis were assessed to determine the clinical
sensitivity of the assay. Sensitivity was defined as the proportion of
correctly identified COVID-19-positive patients since symptom on-
set. Antibody kinetics was evaluated using all the samples divided
into different categories based on the number of days after the
symptom onset, as follows: 0-2 days (n=15), 3-5 days (n=6),
6-8 days (n=14), 9-11 days (n = 9), 12-14 days (n = 11), 15-17 days
(n=13), 18-21 days (nh=13), 22-25 days (h=15), 26-31 days
(n=13), 32-40 days (n=12), and more than 40 days (n=17).

2.4 | Assessment of the clinical specificity

Non-SARS-CoV-2 samples (n=76) collected before the COVID-19
pandemic (between April and June 2019) with potential cross-
reactions (n = 38) were also analyzed to assess the specificity. Sam-
(n=4), anti-
thyroglobulin antibody (n=1), anti-Treponema pallidum antibodies

ples included positive antinuclear antibodies
(n=1), anti-thyroid peroxidase antibodies (n=3), direct coombs
(n=1), hepatitis B Ag (n=3), IgA Chlamydia pneumoniae (n=1),
IgG Chlamydia trachomatis (n = 1), IgM Borrelia burgdorferi (n = 1), IgM
Cytomegalovirus (n=4), 1gM Mycoplasma pneumoniae (n=1), IgM
Parvovirus B19 (n= 1), IgM Toxoplasma gondii (n = 6), 1gG polyclonal
activation (n = 1), IgM and IgG polyclonal activation (n = 1), search for
irregular agglutinins (n=5), rheumatoid factor (n=1), urinary tract
infection with Escherichia coli (n=1), urinary tract infection with
Klebsiella oxytoca (n=1), and samples from 38 healthy volunteers
were included for the specificity calculation. Specificity was defined

as the proportion of naive patients classified as negative.

2.5 | Evaluation of reading conditions

Two independent and blinded raters determined visually the pre-
sence or absence of the IgG, IgM, and control lines for each test after
10 and 20 min. In case of discrepancies, a third blinded and in-
dependent rater checked the presence or absence of the lines.
Consensus results between all raters were used. The intrarater
(10 min vs. 20 min) and the interrater (Rater 1 vs. Rater 2) con-
cordances were determined.

2.6 | Statistical analysis

Data analysis was performed using GraphPad Prism® software (version
8.2.1) and MedCalc® software (version 14.8.1). Confidence intervals for
sensitivity and specificity were "exact" Clopper-Pearson confidence
intervals. The Cohen's x coefficient was used to assess the intra- and
interrater concordance.

3 | RESULTS

3.1 | Clinical performances

All the tests (n=214) were valid (i.e., the control line was visible).
Kinetics of the sensitivity of the Panbio assay to detect I1gG and IgM
since the onset of the first symptoms is described in the Figure 1.
After 14 days since symptom onset, the Panbio assay detected IgG in
95.2% (95% confidence interval [Cl]: 88.1%-98.7%). Before 14 days
since the first symptoms, sensitivities were not high enough to be
reliably used in clinical practice (50.9%, 95% confidence interval [CI]:
37.1%-64.7%).
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Days since first symptoms 0-2 3-5 6-8 9-11 12-14 15-17 18-21 22-25 26-31 32-40 >40
(number of samples) (15) (6) (14) (9) (13) (13) (15) (13) (12) (17)
1gG positive (n) 3 0 9 9 13 12 14 13 12 15
1gG sensitivity (%) 20.0 0.0 64.3 100.0 100.0 92.3 93.3 100.0 100.0 88.2
1gG sensitivity 95% CI (%) 4.3-48.1/0.0-45.9|35.1-87.2|66.4-100.0/30.8-89.1|75.3 - 100.0|64.0-99.8| 68.1-99.8 |75.3 - 100.0|73.5-100.0/63.6 - 98.5
IgM positive (n) 0 0 2 1 4 2 4 2 2 3
IgM sensitivity (%) 0.0 0.0 14.3 11.1 30.8 15.4 26.7 15.4 16.7 17.7
IgM sensitivity 95% CI (%) 0.0-21.8/0.0-45.9| 1.8-42.8 | 0.3-48.3 | 0.2-41.3 | 9.1-61.4 | 1.9-455| 7.8-55.1 | 1.9-45.4 | 2.1-48.4 | 3.8-43.4
1gG/IgM positive (n) 3 0 9 9 13 12 15 13 12 15
1gG/1gM sensitivity (%) 20.0 0.0 64.3 100.0 100.0 92.3 100.0 100.0 100.0 88.2
1gG/1gM sensitivity 95% CI (%) |4.3 - 48.0|/0.0 - 45.9(35.1- 87.2|66.4 - 100.0{/30.8 - 89.0|75.3 - 100.0(63.8 - 99.8|78.2 - 100.0|75.3 - 100.0{73.5 - 100.0|63.6 - 98.5

FIGURE 1

Kinetics of the sensitivity of the Panbio assay since the onset of symptoms. (A) Kinetics of the sensitivity of the Panbio assay

since the onset of first symptoms detects 1gG (blue dots), IgM (green triangle), and IgG and/or IgM (yellow squares). The result of each test
was determined visually after 20 min by two independent and blinded operators. (B) Sensitivities of the Panbio assay for IgG, I1gM, and IgG
and/or IgM since the onset of first symptoms. IgG, immunoglobulin G; IgM, immunoglobulin M

Immunoglobulin M was less frequently detected by the Panbio
assay, with sensitivities of 7.3% (95% Cl: 2.0%-17.6%) and 20.5%
(95% Cl: 12.4%-30.8%) for samples the first 14 days and for those
obtained more than 14 days since symptom onset, respectively. The
highest sensitivity for IgM obtained in a particular category based on
the number of days after the symptom onset was 30.8% (95% ClI:
9.1%-61.4%) (Figure 1).

Only one sample was positive for IgM and negative for IgG.
This sample was collected 22 days after the first symptoms. The
sensitivity of the Panbio assay to detect IgM and/or IgG within
the first 14 days since symptom onset was unchanged
compared with the sensitivity to detect 1gG (50.9%; 95% CI:
37.1%-64.7%). After 14 days since symptom onset, the Panbio
assay detected 1gG and/or 1gM in 96.4% (95% Cl: 89.8%-99.3%)
of samples.

Among the 76 samples collected before the COVID-19 pan-
demic, only one sample from a healthy volunteer gave a false positive
result with 1gG. Samples with potential cross-reaction gave no false-
positive result. The specificity was 98.7% (95% Cl: 92.9%-100.0%)
and 100% for IgG and IgM, respectively.

3.2 | Evaluation of reading conditions

The inter-rater variability was excellent when the tests were read at
10 min and 20 min for both IgG (Cohen's x coefficient at 10 and
20 min were 0.972 and 0.991, respectively) and IgM (Cohen's
x coefficient at 10 and 20 min were 0.945 and 0.974). In addition, the
sensitivity of the assay was better when the reading was performed
at 20 min than at 10 min (Table 1), whereas the specificity was un-
changed. Cohen's x coefficients for the different time of reading
were lower for IgM than IgG, indicating that the time of reading
influence more IgM results than IgG (Table 1). The positive lines (IgM

and 1gG) read at 10 min were always positive at 20 min.

4 | DISCUSSION

The detection of anti-SARS-CoV-2 antibodies represents an addi-
tional method for the diagnosis of COVID-19, which may sig-
nificantly improve the sensitivity of pathogenic diagnosis for
COVID-19 when combined with RT-PCR.? A wide range of assays
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A. Number of samples read positive for IgG/
total number of samples

Reading after 10 min  Reading after 20 min

Rater 1 105/138 (76.1%) 106/138 (76.8%)
Rater 2 106/138 (76.8%) 107/138 (77.5%)
x coefficient between 0.972 0.991
raters
B. Number of samples read positive for IgM/
total number of samples
Reading after 10 min  Reading after 20 min
Rater 1 21/138 (15.2%) 22/138 (15.9%)
Rater 2 19/138 (13.8%) 21/138 (15.2%)

x coefficient between 0.945 0.974

raters

Abbreviations: 1gG, immunoglobulin G; IgM immunoglobulin M.

has been developed, including ELISA, chemiluminescent im-
munoassay (CLIA), electrochemiluminescence immunoassay (ECLIA),
and rapid tests.>® The main advantage of rapid diagnostic tests is
that they do not require specific equipment and are easy to use.
Furthermore, these tests are rapid, and they can be easily im-
plemented in a low-resource laboratory.

The World Health Organization (WHO) encourages laboratories
to perform independent assay validation, in particular regarding the
clinical utilization of rapid device.” Based on the conclusions of the
study of the Frederick National Laboratory for Cancer Research
(FNLCR), a Federally Funded Research and Development Center
(FFRDC) sponsored by the National Cancer Institute (NCI), the FDA
concluded that a list of 65 serological assays should not be dis-
tributed.’® External validations of these tests are therefore para-
mount, and plenty of data are arriving in the literature.> ®**"° Given
the leading position of Abbott for COVID-19 testing, independent
external validation of their assays is mandatory to ensure that the
performance is in line with their claims.

In our evaluation, the sensitivity obtained for all samples col-
lected more than 14 days after the onset of symptoms was 95.2% for
IgG. The Panbio assay showed weak sensitivity for IgM (Figure 1).
The specificities obtained were 98.7% and 100% and for 1gG and
IgM, respectively. In the instructions for use, Abbott Diagnostics
mentioned a sensitivity and a specificity of 95.8% and 94.0%, re-
spectively.’® In the manufacturer's study, 48 samples of PCR-
confirmed patients and 50 pre-COVID-19 samples were analyzed.
Taken apart, 1gG had a sensitivity and a specificity of 95.8% and
100%, and IgM a sensitivity and a specificity of 56.3% and 94%."¢
Our results are in agreement with these claims and we even obtained
a better specificity for IgM, although the sensitivity was lower than
claimed. However, in the information provided by the manufacturer,
the details of the studied populations were lacking, that is, timing
between symptom onset or since PCR positivity and the blood
sampling, as well as the characteristics of samples included for spe-
cificity calculation.*®

TABLE 1 Evaluation of the impact of
the rater and the time of reading on the
1gG (A) and IgM (B) test results

k coefficient between
reading time

0.991
0.991

k coefficient between
reading time

0.922
0.945

As observed on other assays and platforms, that is, LFA,
ELISA, CLIA, ECLIA,* %78 we found that sensitivities before 14
days since symptom onset were not sufficient to be reliably used
in clinical practice. We, therefore, recommend obtaining a con-
trol or confirmatory sample after 14 days to increase the de-
tection rate.

Comparing the clinical performance of these rapid tests is
hazardous. Indeed, the design of studies varies widely across
studies, that is, number of positive and negative samples, the
definition of negative samples, number of days since symptoms
or since PCR positivity, and comparison to a neutralization test.
Some studies included only a very limited number of patients,**
included control samples collected during the pandemic
period,”*® defined different categories since symptom onset
(i.e, < or >7 days,'® 0-6, 7-13, 14-25 days,'? or 5-9, 10-18 days™*),
or different categories since RT-PCR positivity.* Moreover, as with
other rapid LFA,"” we showed that the result may depend on the
reader and on the timing of reading (20 min better than 10 min).
The utilization of an automated reader may be useful to decrease the
interindividual variation, especially when the colored stripe appears

very thin.

5 | CONCLUSIONS

The Panbio COVID-19 1gM/IgG rapid test presents high sensitivities
for 1gG 14 days since symptom onset but very low sensitivity for IgM.
The specificity was excellent for both IgG and IgM. Further in-
vestigations designed to evaluate the clinical performances of Panbio
over a longer period of time are needed to further consider its use in

seroprevalence studies.

ACKNOWLEDGMENT
The kits used for this investigation were generously provided by
Abbott.



HAGUET ET AL

FIMTM—_\ \/1Ey 3281

CONFLICT OF INTERESTS

Among the authors, Jonathan Douxfils is the chief executive officer
and founder of Qualiblood sa, and reports personal fees from Diag-
nostica Stago, Roche, Roche Diagnostics, Daiichi-Sankyo, and Por-
tola, outside the submitted work. The remaining authors declare that
there are no conflict of interests.

AUTHOR CONTRIBUTIONS

Jonathan Douxfils, Julien Favresse, and Héléene Haguet and were
responsible for the conception and design of the study. Jonathan
Douxfils, Julien Favresse, and Hélene Haguet were responsible for
the acquisition, analysis, and interpretation of data. Jonathan
Douxfils, Julien Favresse, and Hélene Haguet were responsible for
drafting the manuscript. Christine Eucher, Marc Elsen, Julie
Cadrobbi, Marie Tré-Hardy, and Jean-Michel Dogné contributed to
the final draft of the manuscript. All authors agree to be accountable

for the content of the work.

PEER REVIEW
The peer review history for this article is available at https://publons.
com/publon/10.1002/jmv.26884

DATA AVAILABILITY STATEMENT
The data used to support the findings of this study are available from

the corresponding author upon request.

ORCID
Héléne Haguet "= http://orcid.org/0000-0002-3123-5289
https://orcid.org/0000-0002-7644-5298

http://orcid.org/0000-0002-9805-049X

Jonathan Douxfils
Julien Favresse

REFERENCES

1. Winter AK, Hegde ST. The important role of serology for COVID-19
control. Lancet Infect Dis. 2020;20(7):758-759.

2. PanY, Li X Yang G, et al. Serological immunochromatographic ap-
proach in diagnosis with SARS-CoV-2 infected COVID-19 patients.
J Infect. 2020;81(1):e28-e32.

3. Favresse J, Eucher C, Elsen M, Tre-Hardy M, Dogne JM, Douxfils J.
Clinical performance of the elecsys electrochemiluminescent im-
munoassay for the detection of SARS-CoV-2 total antibodies. Clin
Chem. 2020;66(8):1104-1106.

4. Jaaskeldinen A, Kuivanen S, Kekaldinen E, et al. Performance of six
SARS-CoV-2 immunoassays in comparison with microneutralisation.
J Clin Virol. 2020;129:104512.

5. Montesinos |, Gruson D, Kabamba B, et al. Evaluation of two au-
tomated and three rapid lateral flow immunoassays for the detec-
tion of anti-SARS-CoV-2 antibodies. J Clin Virol. 2020;128:104413.

6. Favresse J, Eucher C, Elsen M, Laffineur K, Dogne JM, Douxfils J.
Response of anti-SARS-CoV-2 total antibodies to nucleocapsid antigen

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

MEDICAL VIROLOGY

in COVID-19 patients: a longitudinal study. Clin Chem Lab Med. 2020;
58(10):€193-e196.

Mairesse A, Favresse J, Eucher C, et al. High clinical performance
and quantitative assessment of antibody kinetics using a dual re-
cognition assay for the detection of SARS-CoV-2 IgM and IgG an-
tibodies. Clin Biochem. 2020;86:23-27.

Tre-Hardy M, Wilmet A, Beukinga |, et al. Analytical and clinical
validation of an ELISA for specific SARS-CoV-2 IgG, IgA, and IgM
antibodies. J Med Virol. 2020;93(2):803-811.

World Health Organization. Advice on the use of point-of-care im-
munodiagnostic tests for COVID-19. 2020. https://www.who.int/
news-room/commentaries/detail/advice-on-the-use-of-point-of-care-
immunodiagnostic-tests-for-covid-19. Accessed 22 May, 2020.

Food Administration Drug. Independent evaluations of COVID-
19 serological tests; 2020. https://open.fda.gov/apis/device/
covid19serology/. Accessed 11 November, 2020.

Wu JL, Tseng WP, Lin CH, et al. Four point-of-care lateral flow
immunoassays for diagnosis of COVID-19 and for assessing dy-
namics of antibody responses to SARS-CoV-2. J Infect. 2020;81(3):
435-442,

Van Elslande J, Houben E, Depypere M, et al. Diagnostic perfor-
mance of seven rapid IgG/IgM antibody tests and the Euroimmun
1gA/IgG ELISA in COVID-19 patients. Clin Microbiol Infect. 2020;
26(8):1082-1087.

Ong DSY, de Man SJ, Lindeboom FA, Koeleman JGM. Comparison of
diagnostic accuracies of rapid serological tests and ELISA to mole-
cular diagnostics in patients with suspected coronavirus disease
2019 presenting to the hospital. Clin Microbiol Infect. 2020;26(8):
1094 e7-1094 e10.

Kohmer N, Westhaus S, Ruhl C, Ciesek S, Rabenau HF. Clinical
performance of different SARS-CoV-2 IgG antibody tests. J Med
Virol. 2020;92(10):2243-2247.

Bernasconi L, Oberle M, Gisler V, et al. Diagnostic performance of a
SARS-CoV-2 1gG/IgM lateral flow immunochromatography assay in
symptomatic patients presenting to the emergency department.
Clin Chem Lab Med. 2020;58(9):e159-e161.

Abbott. Instructions for use—Panbio IgG/IgM COVID-19 rapid test—REF
ICO-T402. 2020.

Tre-Hardy M, Wilmet A, Beukinga |, Dogne JM, Douxfils J, Blairon L.
Validation of a chemiluminescent assay for specific SARS-CoV-2
antibody. Clin Chem Lab Med. 2020;58(8):1357-1364.

Tang MS, Hock KG, Logsdon NM, et al. Clinical performance of two
SARS-CoV-2 serologic assays. Clin Chem. 2020;66(8):1055-1062.
Favresse J, Gillot C, Oliveira M, et al. Head-to-Head comparison of
rapid and automated antigen detection tests for the diagnosis of
SARS-CoV-2 infection. J Clin Med. 2021;10(2):265. http://dx.doi.org/
10.3390/jcm10020265

How to cite this article: Haguet H, Douxfils J, Eucher C, et al.
Clinical performance of the Panbio assay for the detection of
SARS-CoV-2 IgM and IgG in COVID-19 patients. J Med Virol.
2021;93:3277-3281. https://doi.org/10.1002/jmv.26884


https://publons.com/publon/10.1002/jmv.26884
https://publons.com/publon/10.1002/jmv.26884
http://orcid.org/0000-0002-3123-5289
https://orcid.org/0000-0002-7644-5298
http://orcid.org/0000-0002-9805-049X
https://www.who.int/news-room/commentaries/detail/advice-on-the-use-of-point-of-care-immunodiagnostic-tests-for-covid-19
https://www.who.int/news-room/commentaries/detail/advice-on-the-use-of-point-of-care-immunodiagnostic-tests-for-covid-19
https://www.who.int/news-room/commentaries/detail/advice-on-the-use-of-point-of-care-immunodiagnostic-tests-for-covid-19
https://open.fda.gov/apis/device/covid19serology/
https://open.fda.gov/apis/device/covid19serology/
http://dx.doi.org/10.3390/jcm10020265
http://dx.doi.org/10.3390/jcm10020265
https://doi.org/10.1002/jmv.26884



