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To the Editor,

Coronavirus disease 2019 (COVID-19), the latest pandemic
that has emerged during the past 20 years, is still massively
spreading all around the world, causing several thousand
hundreds deaths and contributing to the collapse of many
healthcare systems [1]. Although the etiological diagnosis of
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection is still based on direct detection of
viral RNA inupper and/or lower respiratory tract specimens,
serological testing may provide an important contribution
for complementing molecular biology in certain, almost
undetermined, cases, as well as for providing evidence of a
humoral response against the virus for immuno-
surveillance and epidemiological purposes [2].

Two technical approaches have currently been proposed
for assessing the serologic immune response against
SARS-CoV-2, the former encompassing the assessment of
specific immunoglobulin classes (i.e., IgM, IgA,or IgG),whilst
the later entails the evaluation of the “total” antibody im-
mune response, thus encompassing the concomitant mea-
surement of all antibodies subpopulations. A definitive

recommendation on the most informative approach has not
been currently endorsed by any national or international or-
ganization [3–5], so that additional studies would be needed
to assess and interpret these two different measures, along
with their possible strengths and limitations. For this pur-
pose,wedesignedanoriginal protocol aimedat analyzing the
performance of the recently developed Roche Cobas Elecsys
Anti-SARS-CoV-2 test (Roche Diagnostics GmbH, Mannheim,
Germany), and comparing the clinical significance of its re-
sults with those of well-validated, commercially available,
enzyme-linked immunosorbent assays (ELISA).

The new Roche Cobas Elecsys Anti-SARS-CoV-2 is an
electrochemiluminescence immunoassay (ECLIA) for qual-
itative detection of total antibodies developed against
SARS-CoV-2 in human plasma or serum specimens. The
assay is based on a recombinant protein which represents
the nucleocapsid (N) antigen of SARS-CoV-2. Briefly, this
technique is based on a sandwich reaction where test sam-
ple, biotinylated SARS-CoV-2-specific recombinant antigen
and SARS-CoV-2-specific recombinant antigen labeled with
ruthenium are initially incubated altogether. After adding
streptavidin-coated microparticles, the complex is bound to
the solid phase through a biotin-streptavidin reaction and
then aspirated into a measuring cell, where microparticles
are magnetically captured. Unbound material is removed
and chemiluminescent emission is finally assayed with a
photomultiplier. Test results are generated by interpolating
the electrochemiluminescence signal with that of a
threshold previously generated during calibration. A cut-off
index ≥1.0 is classified as “reactive”, and hence positive for
SARS-CoV-2. The total procedure requires 12 μL of test
sample and the total duration of the assay is 18 min.

The results generated by Elecsys Anti-SARS-CoV-2
were compared with those obtained with commercial
SARS-CoV-2 IgA and IgG enzyme-linked immunosorbent
assays (ELISAs; Euroimmun AG, Luebeck, Germany),
whose clinical performance has been earlier validated
elsewhere [6]. In particular, the diagnostic sensitivity and
specificity of anti-SARS-CoV-2 antibodies 15 or more days
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after symptoms onset were found to be 90% and 99% for
IgG, and 94% and 86% for IgA, respectively, whilst sensi-
tivity and specificity of both antibody classes combined
were found to be as high as 94% and 88% [6]. A test
result ≥1.1 (absorbance of patient sample/absorbance of
calibrator), is considered reactive, whilst the declared
reproducibility ranges between 2 and 16%.

The final study population consisted of 150 consecu-
tive patients (mean age, 52 ± 17 years; 79 women and 71
men), who underwent serology testing at the University
Hospital of Verona for screening SARS-CoV-2 infection. The
statistical analysis was carried out using Analyze-it
(Analyze-it Software Ltd, Leeds, UK). The study was
cleared by the local Ethical Board (University Hospital of
Verona; SOPAV-2; protocol no. 35747).

A preliminary evaluation of intra-assay imprecision of
Elecsys Anti-SARS-CoV-2, carried out to validate the
repeatability of themethod, yielded a coefficient of variation
(CV%) of 2.5% for a low value plasma pool (12 repeats; mean
value, 0.087 ± 0.002) and 1.0% for a very high value plasma
pool (12 repeats; mean value, 96.125 ± 0.940), respectively.

Overall, the rate of positive test results was 16/150
(10.7%)with total Euroimmun IgG antibodies, 9/150 (6.0%)
with Euroimmun IgG, 16/150 (10.7%) with Euroimmun IgA
and 13/150 (8.7%) with Elecsys Anti-SARS-CoV-2. The
Pearson’s correlation coefficient of raw values generated
by Elecsys Anti-SARS-CoV-2 was 0.77 (95% CI, 0.70–0.83;
p<0.001) vs. Euroimmun IgG antibodies values, and 0.70
(95% CI, 0.61–0.78; p<0.001) vs. Euroimmun IgA anti-
bodies values, respectively. Notably, the correlation be-
tween Euroimmun IgG and IgA antibodies values was 0.81
(95% CI, 0.75–0.86; p<0.001).

The comparison of tests results obtained with Elecsys
Anti-SARS-CoV-2 and EuroimmunAnti-SARS-CoV-2 IgG and
IgA is shown in Figure 1. The area under the curve (AUC) of
Elecsys Anti-SARS-CoV-2 results, expressed as raw values or
as positive/negative (i.e., qualitative) results, was 0.89 (95%
CI, 0.78–1.00; p<0.001) and 0.84 (0.72–0.95; p<0.001) vs.
total Euroimmun antibodies positivity (Figure 1A), 0.91
(95% CI, 0.78–1.00; p<0.001) and 0.93 (95% CI, 0.82–1.00;
p<0.001) vs. Euroimmun IgG antibodies positivity
(Figure 1B), and 0.91 (95% CI, 0.80–1.00; p<0.001) and 0.83
(95%CI, 0.70–0.96; p<0.001) vs. Euroimmun IgA antibodies
positivity (Figure 1C). The agreement of Elecsys Anti-
SARS-CoV-2 positivity was 95% (kappa statistics, 0.71; 95%
CI, 0.49–0.93) vs. total Euroimmun antibodies positivity,
96% (kappa statistics, 0.71; 95% CI, 0.49 vs. 0.93) vs.
Euroimmun IgG antibodies positivity, and 94% (kappa sta-
tistics, 0.66; 95% CI, 0.45–0.88) vs. Euroimmun IgA anti-
bodies positivity, respectively.

Figure 1: Receiver operating characteristics curve analysis of Roche
Cobas Elecsys Anti-SARS-CoV-2 total antibodies.
○, raw values; - - , positive/negative vs. EuroimmunAnti-SARS-CoV-2 total
antibodieseitherorbothpositive (panelA), IgG (panelB) and IgA (panelC).
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The results of this preliminary investigation on Elecsys
Anti-SARS-CoV-2, based on its comparison with the Euro-
immun Anti-SARS-CoV-2 IgG and IgA immunoassays,
paves the way to some conclusions. First, a good correla-
tion was found between the raw values of the new Roche
total antibodies immunoassay and those of both Euro-
immun IgGs and IgAs. Then, a good agreement was also
found between the total antibodies measure and that of
IgGs and IgAs combined or alone, with AUCs always >0.83
and agreement >94%. Therefore, although we could not
evaluate IgM immune response in this study, it can be
inferred that minor differences have emerged from using
Elecsys Anti-SARS-CoV-2 total antibodies or Euroimmun
Anti-SARS-CoV-2 IgGs and IgAs in our population
screening, thus complementing previous evidence pub-
lished by Egger et al. using another anti-SARS-CoV-2 IgM
and IgG ELISA [7]. It is also noteworthy that an especially
high concordance was noted when comparing data ob-
tained with Euroimmun IgG antibodies positivity and
Elecsys Anti-SARS-CoV-2 total antibodies. In particular,
four more samples were found to be positive with Elecsys
Anti-SARS-CoV-2 than with Euroimmun IgG, which may
reflect perhaps the presence of IgMs, which could not be
evaluated in this study. A further investigation of these
cases showed that one had undermined results of nucleic
acid amplification test (NAAT) on nasopharyngeal swabs,
one was found to be negative and the remaining two were
instead positive. This would actually suggest that Elecsys
Anti-SARS-CoV-2 total antibodies may perhaps be charac-
terized by higher diagnostic sensitivity in detecting acute
SARS-CoV-2 infection, though further studies will be
needed to verify this assumption.
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