COVIDOT 5 IgG
The first commercial multiplex assay for the detection of
5 different SARS-CoV-2 antibodies
Introduction
SARS-CoV-2, the virus causing the COVID-19 disease, belongs to the family of single-walled, single-stranded RNA
coronaviruses present in bats. According to studies, the virus originally passed the animal barrier to infect humans in
Wuhan, Hubei, China at the end of 2019. Following the rapid spreading of the pathogen, the COVID-19 has been
declared by the WHO as a global pandemic in March 2020. Despite the deployment of an unprecedented worldwide
lockdown to control the pandemic, the virus has been responsible for tens of thousands of deaths and, with a
significantly higher transmission and mortality rate than the seasonal flue, continues to be a major public health
concern.

Diagnostics
Diagnostic testing is of crucial importance in the identification, containment and monitoring of infectious disease
epidemics.
There are two general types of COVID-19 diagnostic tests – those that detect the disease agent directly (e.g., PCR tests
for viral RNA) and those that detect a host response to the virus (e.g., serology tests that detect specific antibodies).
While viral RNA indicates a current infection and suggests infectivity and a transmission risk for others, serology tests,
indicating the presence of antibodies against the infectious agent, are a valuable marker for past infections in
population-based epidemiologic studies, and they enable the assessment of the efficiency of various public
interventions in preventing disease spread. Antibodies can also indicate host immunity against the agent. However, in
the case of COVID-19, it is actually not known whether the presence of antibodies indicates protection from the
disease, and further studies are urgently needed to better characterize the antibody response to the SARS-CoV-2
infection.

The COVIDOT 5 IgG kit and BlueDiver instrument
The COVIDOT 5 IgG multiplex technology is dedicated to the profiling of the human IgG antibody response to 5
different SARS-CoV-2 antigens in a single test (10 µl of serum or plasma).
Conventional ELISA or CLIA assays for COVID-19 can only analyse the immunoglobulins against a single target, limiting
their ability to profile and study the global underlying immune response. Indeed, the antibody response to the SARSCoV-2 infection is known to be complex, with multi-epitope targeting, and the antibody signature displayed by the
COVIDOT 5 IgG gives rise to an unparalleled serological information across a variety of patient populations.
Each test strip includes 5 recombinant SARS-CoV-2 specific, major antigens, coated at distinct positions on the
membrane strip:
-

Nucleocapsid protein (N-Protein, full-length)
Spike protein (S1+S2 subunits, ecto-domain = ECD)
S1 subunit of Spike protein (full-length)
S2 subunit of Spike protein (full-length)
Receptor-Binding Domain of S1 subunit (RBD)

Figure 1 : COVI5GDIV-24 strip structure
Figure 2 : Example of results on COVI5GDIV-24 strips

The COVIDOT 5 IgG kit is designed to be used on the BlueDiver Instrument platform. Results are obtained in 1 hour
only and can be interpreted automatically, thanks to Dr DOT software.
The COVIDOT 5 IgG kit uses the same automated test protocol and ready-to-use reagent cartridges as other kits of
D-tek’s portfolio, and can be processed in combination with other strips references, in the same run, on the BlueDiver
Instrument.

The COVIDOT 5 IgG kit is intended to be used as:
A routine/confirmation diagnostic test in clinical laboratories for questionable results on high throughput platforms.
A research tool to:
- Map the antibody response to SARS-CoV-2 infection and analyse the spectrum of antibodies’ specificities.
- Better understand the variability in the outcome of infection in different individuals.
- Stratify the risk, by distinction between binding and neutralizing antibodies.
- Be a Companion-diagnostic test for evaluation of the results of vaccine trials, and differential identification
of vaccinated vs naturally immunized individuals.

COVIDOT 5 IgG performance
To evaluate the performance of the test, samples from 47 PCR-Covid positive patients, who were admitted at
hospital, were sequentially collected during their stay and tested on the COVIDOT 5 IgG strips at different times
(from 1 to 24 days) after symptoms onset.
In addition, 92 Covid-negative patients (collected before November 2019) were also tested on the COVIDOT 5 IgG
strips.
-

12 patients with diverse infectious diseases (HCV, CMV, EBV, Toxoplasmosis, Mycoplasma, …)
20 characterized Lupus patients
28 patients with a clinical suspicion of autoimmune disease, although tested negative for Anti-Nuclear
Antibody (ANA)
32 healthy donors

Sensitivity

When the analysis is based on the criterion “the test is positive if at least 1 antibody is positive, whatever the antibody
is “, the test sensitivity is significantly increased in the early phase of the disease, when compared to a monoparametric assay.

Specificity

(1) In theory 100 % (no false positive result detected in 92 control patients)
(2) Specificity is > 95 % (total 5 FP/92 TN) for any combination of 1-2 antibodies in the group (Nucleocapsid - S1) only
(3) Specificity is > 99 % for any combination of 1-5 antibodies, with at least 1 antibody in the group (S1+S2 - S2 - RBD)

When the analysis is based on a grouping algorithm, e.g. (2)(3), the test specificity is significantly increased, when
compared to a mono-parametric assay.

Antibody Kinetics over the infectious phase of COVID-19
For each PCR-Covid positive patient (n = 47), the number of the different detectable antigen-specific antibodies (from
0 = seronegative, to 5 = full antibody positive spectrum) was counted in samples from different time windows after
symptoms onset.
The values were entered into the following diagrams to show the multiplex, fan-shaped seroconversion in the
infectious phase of COVID-19.
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