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SARS-CoV-2 IgG and IgA antibody response is gender n
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dependent; and IgG antibodies rapidly decline early on &
To the Editor

Serology is an important pillar in the diagnostics of SARS-CoV-2
infection, especially when PCR may no longer be positive. We thus
read with interest the recent report by Tré-Hardy et al.' on SARS-
CoV-2 serology three weeks into COVID-19. With new data from
a longitudinal cohort study, we here complement this knowledge
by following patients up to 10 weeks after proven SARS-CoV-2 in-
fection. The obtained serological measurements suggested rapidly
declining levels of IgG antibodies against the virus spike (SP) and
nucleocapsid (NC) proteins as well as strong gender-specific char-
acteristics of both IgG and IgA antibody levels against the virus
SP. We focus on IgG and IgA as IgM antibodies seem inconsistent
and not occurring earlier than the IgG response. A decline in an
antibody titer we observe here has impact on the interpretation
of serological results obtained at specific time points, specifically
when used for disease surveillance.

This cohort study included patients with a history of a posi-
tive SARS-CoV-2 PCR test. The study is registered in the COVID-19
database (https://swissethics.ch/covid-19/approved-projects) and
approved by the regional ethics committee (ID2020-00941). Poten-
tial participants were identified in the public health database and
voluntary participation was based on the informed consent and
documented positive SARS-CoV-2 PCR. After inclusion in the study,
antibody tests were performed every week in the first month and
then after another four weeks in the second month. Quantitative
(optical index, OI) antibody measurements were performed using
commercially available®-# ELISA assays (anti-SP IgG and IgA, Eu-
roimmun, Liibeck, Germany; anti-NC IgG, Epitope Diagnostics, San
Diego, USA) according to the recommendations of the manufactur-
ers. Data were evaluated and visualized with the statistical soft-
ware R using the implemented statistical tests and the packages
“tidyverse” and “ggplot2”.

Results of the antibody course in 159 participants (522% fe-
males, 47-8% males), effectively spanning the time frame of two to
ten weeks after a positive SARS-CoV-2 PCR test, are provided. Upon
the first blood sampling (corresponding to the median of 5 weeks
after the PCR test (95% CI 5-6 weeks)), 4-6%, 4+6% and 6-5% of par-
ticipants have not developed measurable anti-SP IgG, anti-SP IgA
or anti-NC IgG, respectively. This may suggest a delayed or miss-
ing primary humoral response in a sizeable proportion of patients

https://doi.org/10.1016/j.jinf.2020.08.032

(at a time when any IgM response is believed to have worn off?).
We speculate this to be secondary to a suspected virus’ ability to
modify or suppress innate immune responses.’

After a significant increase, we find the antibody response to
peak 4-5 weeks after positive PCR, followed by an early decline.
The decline is statistically significant for anti-SP and anti-NC IgG
at weeks 8-10 (Fig. 1); this is remarkable, as a continued IgG re-
sponse for more than 34 weeks was seen with the SARS-CoV(-1)
outbreak.’

Moreover, significantly higher antibody concentrations are seen
in men for all antibodies (Fig. 2).

In addition, anti-SP IgA antibody concentrations showed a strik-
ing dichotomy in the distribution of their values among the pa-
tients (Figs. 1c and 2c). A subgroup of individuals with extremely
high values had a significantly higher fraction of men than the rest
of the cohort (77% of samples with OD > 20, p < 0-01). This obser-
vation might help to explain the higher mortality risk in men with
COVID compared to women,’ e.g. through an increased inflamma-
tory response.> We speculate that the overall course of anti-SP IgA
(with no further decline despite IgG declining, Fig. 1c) as well as
the sex specific differences with an early, pronounced peak in men
and a subpopulation of men with significantly higher IgA titers
than the remainder (Fig. 2c) may be the result of an ongoing in-
fection, which needs further attention and clarification (previous
work has shown that IgA has a protective role against influenza
A%). Whether this represents a spike-“antibody dependent infec-
tion enhancement” in COVID-19, as suggested for SARS-CoV(—1),'°
remains to be elucidated.

In summary, according to the antibody kinetics observed here,
interpretation of antibody results should be undertaken with
knowledge of the time that has elapsed since the infection/positive
PCR, as interpretation without this knowledge might be mislead-
ing (the early presence of specific (IgG/IgA) antibodies is not
necessarily associated with their presence later on). After SARS-
CoV-2 infection, the immune system seems to produce different
amounts of IgG and IgA in women and men (Fig. 2), possibly
helping to explain the higher risk of adverse COVID outcome in
men through a stronger (inflammatory) response. If confirmed on
other cohorts, these observations should be considered when as-
sessing the efficacy and safety of novel vaccine candidates against
SARS-CoV-2.

Funding came from the Center for Laboratory Medicine, the
Swiss Federal Laboratories for Materials Science and Technology St.
Gallen (Empa) and the Canton of St. Gallen.

0163-4453/© 2020 The British Infection Association. Published by Elsevier Ltd. All rights reserved.


https://doi.org/10.1016/j.jinf.2020.08.032
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jinf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jinf.2020.08.032&domain=pdf
https://swissethics.ch/covid-19/approved-projects
https://www.google.com/url?sa=tcerct=jceq=ceesrc=scesource=webcecd=cecad=rjaceuact=8ceved=2ahUKEwiA6JjPo47qAhVcQRUIHfG4AesQFjACegQIAxACceurl=https%3A%2F%2Fwww.empa.ch%2Fweb%2Fempaceusg=AOvVaw11R6WzaSX7vcnrLWr4lk_A
https://doi.org/10.1016/j.jinf.2020.08.032

el2 Letter to the Editor/Journal of Infection 82 (2021) ell-e14

a
o 5 . : Z
® . . - -
he] . .
[ - -
Q. - -
M
] — : . . .
o . "
Q .
[*] -
> i
c o ®
O o | :
k= :
o) g
T — . .
= ; . .
a § : . .
e} N : : :
o — - . . . :
I I I I I
1 2 3 4 5 6 7 8 9 10
weeks after positive PCR
b
o :
SN '
— ) : ; : i
© : B d i B H
= : : H H s
o s : . : ;
& : i : : -
5= : . ) : : : : :
X . : : H
%) . . : -
2 : E : H
= S + H 5
a H : .
e R T :
] & $ 3 -
< — . J * :
: : : :
: i .
I I I I I
1 2 3 4 5 6 7 8 9 10
weeks after positive PCR
C
S & .
- . . H . 3 s o
)
L . .
Q.
2 89
R=
)
©
£
D - 3 ! . :
(o] o : : - H .
! :
i
i
| H

1 2 3 4 5 6 7 8 9 10
weeks after positive PCR

Fig. 1. a-c: Overall (gender independent) course of anti-SARS-CoV-2 antibodies: a) anti-NC IgG; b) anti-SP IgG; c) anti-SP IgA. Local Polynomial Regression Fitting with 2
standard errors (dotted lines). Anti-NC IgG showed a significant increase (weeks 3 to 5) before a significant decline (weeks 8 to 10, all p < 0-0075, Wilcoxon test, 1a), as did
anti-SP IgG (weeks 4 to 6 and weeks 8 to 10, all p< 0-012, 1b). Note the dichotomous IgA distribution, 1c.
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Fig. 2. a-c: Sex specific course of anti-SARS-CoV-2 antibodies in females (green) and males (red): a) anti-NC IgG; b) anti-SP IgG; c) anti-SP IgA. Curves connect medians.
Significant differences are seen weeks 6 - 7 (anti-NC IgG, all p<0+0054, Wilcoxon test, Fig. 2a); weeks 4 - 5 (anti-SP IgG, all p < 0-0004, Fig. 2b); and weeks 4 - 7 (anti-SP
IgA, all p < 0-0095, Fig. 2c). Samples from predominantly male (77% of samples with OI > 20, p < 0-01, Fisher’s exact test) patients with very high, dichotomically separated
IgA antibody values were seen (inset 2c, see also 1c). Dotted lines separate increased (reactive) from non-increased antibody concentrations.
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