Clinica Chimica Acta 507 (2020) 164–166

Contents lists available at ScienceDirect

Clinica Chimica Acta
journal homepage: www.elsevier.com/locate/cca

IgA-Ab response to spike glycoprotein of SARS-CoV-2 in patients with
COVID-19: A longitudinal study

T

Andrea Padoana,b, Laura Sciacovellib, Daniela Bassoa,b, Davide Negrinia, Silvia Zuina,
⁎
Chiara Cosmab, Diego Faggianb, Paolo Matricardic, Mario Plebania,b,
a

Department of Medicine-DIMED, University of Padova, Italy
Department of Laboratory Medicine, University-Hospital of Padova, Italy
c
Department of Pediatric Pulmonology, Immunology and Intensive Care Medicine, Charité Universitätsmedizin Berlin, Germany
b

A B S T R A C T

Validation studies of serological antibody tests must be properly designed for clinical, epidemiological and Public Health objectives such as conﬁrmation of suspected
COVID-19 cases, certiﬁcation of seroconversion after infection, and epidemiological surveillance. We evaluated the kinetics of IgM, IgA and IgG SARS-CoV-2
antibodies in COVID-19 patients with conﬁrmed (rRT-PCR) infection. We found that the IgA response appears and grows early, peaks at week 3, and it is stronger and
more persistent than the IgM response. Further longitudinal investigations of virus-speciﬁc antibodies functions and of their protective eﬃcacy over time are needed.

1. Introduction
Accurate diagnosis of COVID-19 is essential, not only to ensure
appropriate patient care but also to facilitate identiﬁcation of SARSCoV-2 infected people, including asymptomatic carriers who need to be
isolated to limit virus spread. Molecular testing to detect the SARS-CoV2 RNA genome is widely employed to diagnose COVID-19 disease,
asymptomatic infections and transmission chains [1]. However, there
remains a great need for laboratory assays to measure antibody response and determine seroconversion. While such serological assays are
not well suited to detect acute infections, they support a number of
highly relevant applications. In fact, serological assays allows the study
of immune response to SARS-CoV-2, and the identiﬁcation of seroconversion; in addition, they may characterize COVID-19 course, and
are essential for epidemiological studies and vaccine trials [2]. To
provide “the right test at the right time” for the right target, the kinetics
of the diﬀerent antibody (Ab) isotypes production in COVID-19 patients
must be thoroughly and preliminary investigated [3]. Aim of this paper
is to describe the kinetics of SARS-CoV-2 IgA, and IgM in 19 COVID-19
patients using two diﬀerent assays.
2. Methods
We used two diﬀerent immunoassays to study the kinetics of SARSCoV-2-speciﬁc antibodies (IgM, IgA, and IgG) for 6 weeks after the
onset of symptoms (fever) in adult patients with conﬁrmed (rRT-PCR)
COVID-19. Tests were a chemiluminescent (CLIA) assay (MAGLUMI

⁎

2000 Plus), measuring SARS-CoV-2 speciﬁc IgM and IgG and an ELISA
measuring speciﬁc IgG and IgA antibodies against SARS-CoV-2
(Euroimmun Medizinische Laboradiagnostika, Luebeck, Germany).
Both assays have been performed according to the manufacturers’ instructions, as previously reported [4,5]. The repeatability values (CV%)
of CLIA assay for IgM are 3.06%, 1.84% and 4.05% at 0.61 kAU/L, 1.84
kAU/L and 4.39 kAU/L concentration levels, respectively; for IgG, CVs
% are 5.69%, 3.86% and 3.18% at 0.48 kAU/L, 2.99 kAU/L and 10.59
kAU/L concentration levels, respectively. The SARS-CoV-2 IgM cut-oﬀ
is 1.0 kAU/L, while for IgG the cut-oﬀ is 1.1 kAU/L [4]. The repeatability values (CV%) of ELISA for IgA range between 2.4% and 13.7% at
a ratio of 1.03 and 0.20, respectively. For IgG, CVs % range between
3.9% and 16% at a ratio of 2.36 and 0.07, respectively. For both IgA
and IgG the cut-oﬀ is ≥1.1. The study was submitted to the Ethical
Committee of the University-Hospital of Padova (protocol number
23307).
3. Results
The kinetics of IgA-Abs were longitudinally tested in 19 patients (15
males, mean age 65.4 years, SD 14.5, range 22–81 y; 4 females, mean
age 63.7 years, SD 7.8, range 53–70 y) for an average follow-up time of
7.5 days (SD 4.9). IgM-Abs kinetics was tested in 51 patients (37 males,
men age 69.1 years, SD 13.5, range 22–89 y; 14 females, men age
62.6 years, SD 11.0, range 41–82 y) for 4.6 days (SD 4.0) (Fig. 1).
Average levels of IgM and IgA antibodies increased since 6–8 days from
the onset of COVID-19. Compared to IgM-Ab, IgA-Ab showed
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Fig. 1. Kinetics of IgA (ELISA) and IgM (CLIA) of patients monitored from the onset of symptoms (fever).

Fig. 2. Spaghetti plot of patients with more than 3 serial antibody determinations after the onset of symptoms (fever): A) IgA (n = 17 patients); B) IgM (n = 18
patients).

are also essential to test the susceptibility or resistance to subsequent
re-infection [6] and to perform epidemiological and surveillance studies. These tests are also being used to screen donor blood (convalescent plasma) to be transfused to patients with severe COVID-19
[7]. Timing at prescription is crucial for the interpretation of the test
results and their rational and eﬀective use for clinical decision. We have
previously described the kinetics of IgM and IgG to SARS-CoV-2 using a
chemiluminescent (CLIA) assay [4]. Here we show the peculiar characteristics of the kinetics of IgA antibodies in comparison to IgM, as
well as their persistence over 38 days of follow-up from COVID-19
onset. The accuracy and reliability of serological methods is highly
dependent from the choice of the targeted SARS-CoV-2 antigens and the
assay format. The antigens used in the CLIA assay are the S-antigen and
the N-protein, while the ELISA detects S1-speciﬁc IgA and IgG [3]. The
diﬀerences observed between assays should be partially explained by
diﬀerences in the targeted antigens. The spike (S) glycoprotein is densely glycosylated, with 66 N-linked glycosylation sites per trimer [8], a
few of which only are the target of neutralizing antibodies [9]. Notwithstanding these fundamental diﬀerences, the IgG values measured

persistently higher levels for the whole observation period, with a peak
level at 20–22 days. IgM-Ab levels peaked at 10–12 days and signiﬁcantly declined after 18 days (Fig. 1). Fig. 2 shows the values of IgAAb and IgM-Ab in patients with more than 3 serial measurements
(n = 18) that are heterogeneous in terms of onset and peak levels, but
homogeneous for persistence. An IgA-Ab response to the S protein was
detectable already in week 1 in 3/4 (75%) patients (Table 1). The values of IgG measured by the two assays was comparable and similar to
the one already described with the same CLIA assay [4], being the
clinical agreement 90.8% (number of patients = 84; Cohen’s K = 0.83;
SE = 0.11) (Supplemental Fig. 1).
4. Discussion and conclusions
Detection of speciﬁc antibodies (IgM, IgA and IgG to SARS-CoV-2
spike protein) is useful to conﬁrm SARS-CoV-2 infection in patients
with PCR-positive COVID-19, essential in infected but asymptomatic
subjects and in COVID-19 patients ﬁst examined many week after the
disease onset or in those with a low viral load. These serological assays
165
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acknowledge that we did not investigate any children and immunocompromised subjects, but only severely sick and adult patients;
moreover, the follow-up period was not extended enough to properly
test the antibody persistence over time. Nonetheless, given that the
levels of spike-binding antibodies targeting S1 is highly correlated to
those of neutralizing antibodies (NAbs), our results may be useful to
design both, passive antibody therapy and vaccine development [10].
However, further longitudinal investigations of virus-speciﬁc antibodies
functions and of their protective eﬃcacy over time are needed.

Table 1
Descriptive statistics of IgA and IgM measurements, subdivided on the basis of
each time point, up to 22–23 days (after the onset of fever).
Time from the
onset of fever
≤5 days

6–7 days

8–9 days

10–11 days

12–13 days

14–15 days

16–17 days

18–19 days

20–21 days

22–23 days

n
Mean ± SD
Median (IQR)
Min – Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)
n
Mean ± SD
Median (IQR)
Min-Max
n of Positive
Tests (%)

IgA (ratio of
absorbances)

IgM (kAU/L)

4
0.67 ± 0.62
0.55 (0.25–1.01)
0.05–1.52
1/4 (25.0%)

8
0.44 ± 0.15
0.44(0.33–0.54)
0.24–0.69
0/8 (0%)

4
2.00 ± 1.27
1.64 (1.08–2.99)
0.95–3.77
3/4 (75.0%)

8
0.82 ± 0.56
0.55 (0.48–1.07)
0.38–2.01
2/8 (25.0%)

6
7.20 ± 2.91
8.6 (5.63–9.21)
1.93–9.25
6/6 (100%)

18
2.45 ± 2.90
1.02 (0.68–2.11)
0.38–8.57
9/18 (50%)

11
5.17 ± 3.64
4.90 (0.41–8.39)
0.29–9.15
8/11 (72.73%)

17
3.22 ± 5.40
1.09 (0.7–2.12)
0.39–18.04
9/17 (52.9%)

6
7.42 ± 2.18
8.37 (6.29–9.00)
3.48–9.06
6/6 (100.0%)

14
5.13 ± 5.18
2.81 (1.48–9.21)
0.44–16.03
11/14 (78.6%)

6
6.41 ± 2.63
6.68 (3.58–8.98)
3.45–9.083
6/6 (100.0%)

17
2.41 ± 1.82
1.93 (1.04–3.53)
0.44–7.40
13/17 (76.5%)

5
7.74 ± 2.46
8.67 (8.48–9.04)
3.37–9.13
5/5 (100%)

18
2.50 ± 1.78
1.86 (1.22–3.34)
0.75–7.69
16/18 (88.9%)

7
7.56 ± 2.04
8.29 (5.49–9.13)
3.90–9.18
7/7 (100%)

17
2.01 ± 1.56
1.49 (1.12–2.09)
0.89–7.33
16/17 (94.1%)

8
8.38 ± 1.44
9.03 (8.30–9.09)
4.94–9.22
8/8 (100%)

12
1.83 ± 1.18
1.36 (1.06–2.12)
0.78–4.70
10/12 (83.3%)

10
7.36 ± 2.60
8.70 (5.16–9.09)
1.95–9.15
10/10 (100%)

22
1.76 ± 1.16
1.32 (0.92–2.26)
0.38–5.07
15/22 (68.2%)
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with the two assays are comparable (Supplemental Figure). We
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