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Dear Editor,

The antibody response to SARS-CoV-2 is associated with
outpatient outcomes; however, it is unknown whether
specific immunoglobulin isotypes, i.e., IgG, IgA and
IgM, binding to the receptor-binding domain (RBD) of
the SARS-CoV-2 spike protein are associated with or
alter mortality and use of ventilation or vasopressors in
patients hospitalized with acute coronavirus disease 2019
(COVID-19).

This is a sub-study of ARBs CORONA I
(NCT04510623), a multi-center observational cohort
study of adults (n=137) hospitalized with acute COVID-
19. Plasma anti-SARS-CoV2 IgG, IgA, and IgM antibody
isotypes were quantified, and changes in their concentra-
tions from day 4 to 7 were investigated for association
with mortality and use of ventilation or vasopressors.
Antibody isotype concentrations were determined using
the immunIQ COVID assay which is a quantitative assay
that measures individual anti-SARS-CoV-2 isotypes (i.e.,
IgG, IgA, IgM, IgD, and IgE) and subtypes in plasma [1].

The ARBs CORONA I study included plasma collec-
tions at day 1, 4, 7, and 14 of hospital admission; from
these time-points, we chose to analyze samples via the
immunlIQ assay at day 4 and day 7 only. The rationale
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for this selection was twofold: (i) given the likely aver-
age time from infection to admission, there were likely
to be few measurable antibody responses at day 1, and
(ii) we were interested in measurements early enough
during admission that they could inform our out-
comes of interest. Thus, we examined the association
of anti-SARS-CoV-2 antibody isotype absolute con-
centrations and changes in concentrations in patients
who survived to at least day 7 after admission for
acute COVID-19.

The primary outcome was 28-day mortality. The sec-
ondary outcomes were in-hospital mortality and organ
dysfunction, determined as invasion mechanical ventila-
tion, vasopressors, and renal replacement therapy (RRT)
that was initiation after day 4 or 7. RRT was not formally
analyzed, because too few participants (n=7) received
this therapy. The estimated associations between anti-
body concentrations and binary outcomes were expressed
as odds ratio (OR) and 95% confidence intervals (CI)
around the estimated OR. As log,-concentrations were
entered into these logistical regression models, the OR
reflects the change in the odds of a given outcome for a
one-unit difference in the log, scale; this is equivalent to a
doubling in the concentration in the raw scale.

Additional methodological details can be found in the
Online Resource.

Figure 1 shows the individual- and group-level change
for each of the anti-RBD antibody isotype concentra-
tions from day 4 to day 7. There was a 2.5 x increase in
IgG (95% CI 2.1-2.9), 2 x increase IgA (95% CI 1.7-2.3),
and 1.7 x increase in IgM (95% CI 1.5-1.9) all p<0.0001.
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Fig. 1 Plasma anti-SARS-CoV-2 RBD IgG, IgM, and IgA on days 4 and
7 of patients (n=137) hospitalized for acute COVID-19. Line color
denotes whether a patient was alive at day 28 (n=120, yellow) or
deceased (n=17, blue), with the average trajectory noted as a thick
black line

Anti-RBD IgG, IgA, and IgM were above the lower limit
of the measuring interval (LLMI) in 54.7%, 64.2%, and
62% of cases at day 4, respectively, and 80.3%, 83.9%, and
85%, respectively, at day 7.

A doubling in anti-RBD IgG concentration from day 4
to 7 (i.e., a one-unit increase in log, IgG concentration)
was associated with a 44% decrease in the likelihood of
death by day 28 (OR 0.56, 95% CI 0.32-0.93). A simi-
lar, though not statistically significant, association was
observed between IgG change and in-hospital death (OR
0.68, 95% CI 0.44-1.03). A doubling in IgM concentra-
tion from day 4 to 7 was associated with reduced likeli-
hood of invasive mechanical ventilation after day 7 (OR
0.15, 95% CI 0.02-0.67) and with reduced likelihood of
vasopressor use after day 7 (OR 0.17, 95% CI 0.03-0.69).
We did not observe an association between IgA change
and these clinical outcomes.

Dexamethasone was used in 121 (88.3%) patients and
use of dexamethasone soon after admission was asso-
ciated with a higher antibody response on day 7. The
antibody isotype concentrations at day 7 for those who
received dexamethasone by day 1 were significantly
higher than those who were not on dexamethasone for
the first 7 days.

Additional results can be found in the Online Resource.

We believe that there are no prior publications asso-
ciating anti-SARS-CoV-2-binding antibody isotype con-
centrations with acute organ dysfunction and need for
ventilation or vasopressors in patients hospitalized with
acute COVID-19. Ours is the first study, showing that the
use of dexamethasone is associated with increased con-
centration of binding antibodies to SAR-CoV-2. The RBD
of the spike protein is the strongest initial (within the first

week) and lasting (more than 6 months) natural antibody
epitope and prevents SARS-CoV-2 entry into human cells
[2, 3]. Others found that a lack of IgG response 21 days
after symptom onset was associated with progression to
critical illness [4]. In another study, anti-RBD IgG was
associated with survival among ICU-admitted patients
[5]. Limitations of our study are that an association study
cannot directly determine causation.

In conclusion, in acute COVID-19 hospitalized
patients, the concentrations of IgG, IgA, and IgM binding
antibodies against SARS-CoV-2 increased significantly
from day 4 to day 7. Increases in anti-SARS-CoV-2 IgG
and IgM were associated with lower mortality, and less
use of ventilation and vasopressors, respectively.
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