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Editor’s note

A commentary on “Humoral immune response to SARS-CoV-2 in Iceland”.
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Humoral response to COVID-19 disease, including IgM
and IgG antibodies against SARS-CoV-2 virus, is well doc-
umented.1,2 Neutralizing activities against SARS-CoV-2
virus have also been confirmed in patients who have
recovered from COVID-19.2 These observations form the
basis for the assumption that SARS-CoV-2 vaccines can
be developed through stimulation of the host immune
system to generate neutralizing antibodies to SARS-CoV-
2 virus. Certainly, if the vaccine can also induce a T-cell
response, it may have an ideal profile in terms of B-cells
and T-cells creating synergy in their responses and the
potential of T-cells to eliminate the infected cells while
the neutralizing antibodies are neutralizing the virus.3

However, the recent observation of re-infection in
patients who have recovered from COVID-19 is dis-
turbing. First, it was reported that patients who had

recovered from the SARS-CoV-2 infection could get re-
infected a few months after the first infection.4 Sec-
ond, as a continuation of the first point, there were con-
cerns with regards to how long the humoral response
against SARS-CoV-2 infection will last in convalescent
patients. For the second point, Ibarrondo et al. reported
a significant drop of antibodies against SAR-CoV-2 in
patients with mild COVID-19.5 They also estimated that
the half-life was around 36 days based on data from 31
patients.5 However, in a cohort in Iceland, Gudbjarts-
son et al. recently reported that the humoral immune
response to SARS-CoV-2 did not decline within 4 months
after diagnosis.6

Here, we share our experience derived from a prospec-
tively collected dataset from patients from the Wuhan
epidemic who showed a significant reduction in antiviral
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Figure 1. Average (a) IgM and (b) IgG titers (error bars represented standard errors of the mean, SEM) in follow-up of patients in the first 6
months after diagnosis with COVID-19 based on RT-PCR. The antibody titers are represented as arbitrary units per ml (au/ml). As a proportion
of samples were seronegative for antibodies when they were first positive by RT-PCT, the antibody titer on the day of diagnosis is not presented
here.

antibody titer 4 months after the diagnosis of COVID-19.
We also estimated the half-life of the antibodies in these
recovered patients and determined its correlation with
the demographic and clinical parameters.

A cohort of 148 patients [M:F 51:97, mean age
43.7 ± 14.9 (range 23–84), average hospital stay 24.1 ± 16.1
days (range: 2–144 days)] with COVID-19 diagnosed by
reverse transcription polymerase chain reaction (RT-PCR)
based on SARS-CoV-2 sequence between January and
February 2020 was prospectively followed in the Remin
Hospital of Wuhan University. The patients selected for
this analysis included those with at least two serial
positive tests for antibodies to SARS-CoV-2. The assay

was as described previously, consisting of capture anti-
gens from nucleoprotein and a peptide from the spike
protein containing the receptor binding domain (RBD).2

COVID-19 disease severity was assessed based on the
classification3 recommended by the Chinese Health
Authority (7th edition) into mild 11, moderate 108, and
severe 29 [the Chinese Health Authority 7th edition; mild
cases as asymptomatic/relatively asymptomatic with-
out CXR/chest CT changes; moderate cases as fever
and/or respiratory symptoms and/or with radiological
result of pneumonia (can be relatively asymptomatic
but have positive radiologic changes); severe cases as
severe respiratory symptoms with oxygen saturation of
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Table 1. Half-lives of the IgM and IgG antibodies and correlation with age (≤50 and >50) and gender. No correlation was
identified with the other demographic and clinical parameters.

IgM Group Half-life (±SD) in days P-value

Age ≤50 25.5 ± 14.6 P < 0.001
>50 16.8 + 15.8

Gender Female 25.5 ± 14.6 P < 0.001
Male 17.2 ± 15.2

IgG Group Half-life ( ± SD) in days P-value

Age ≤50 26.5 ± 16.3 P < 0.001
>50 18.1 + 19.5

Gender Female 27.4 ± 17.1 P = 0.006
Male 17.0 ± 17.1

<93%, decreased arterial oxygen tension, or CXR/chest
CT showing more than 50% pulmonary involved; and ICU
admission is defined as patients requiring ICU care and
mechanical ventilation because of respiratory distress or
organ failures].

Figure 1a and b shows the average IgM and IgG anti-
body titers during the first 6 months after the patients
were diagnosed with COVID-19 based on RT-PCR. The
IgM antiviral antibodies dropped rapidly after the diag-
nosis (Fig. 1a) with 11.7% (n = 121), 78.8% (n = 78), 90.0%
(n = 108), 100% (n = 24) and 100% (n = 5) converted
to seronegative from month 2 to month 6, respectively,
after the diagnosis. For the IgG antibodies, there was
an increase in IgG titer in month 2 but this dropped
rapidly from month 3, with 4.4% (n = 121), 25.9% (n = 78),
40.2% (n = 108), 68% (n = 24), and 80% (n = 5) sam-
ples converted to seronegative from month 2 to month 6,
respectively.

The half-lives of serum IgM and IgG in these patients
were estimated to be 22.7 ± 15.3 days and 23.9 ± 17.7
days, respectively. Correlation with demographic and
clinical/laboratory parameters showed that only two fac-
tors were significant, gender and young age, in that
female gender and younger age group (age ≤ 50) corre-
lated with significantly longer half-lives of both serum
IgM and IgG (Table 1).

Our data show that a large proportion (40.2% in month
4 to 80% in month 6) of patients with COVID-19 in Wuhan
had no detectable antiviral antibodies 4–6 months after
the diagnosis of COVID-19, which is consistent with
the report from Ibarrondo et al. but different from the
impression derived from the study by Gudbjartsson et
al.5,6 Longer term follow-up of the cohort in Iceland
to determine whether there is a significant drop later,
from month 4 onwards, will be critical. Data from other
centers on their experiences will also be critical for a
more global perspective on the humoral response to
SARS-CoV-2 in patients of different ethnic origins during
recovery.

Whether this rapid drop is related to host or viral
factors is also not known. The half-life of antibodies
in our study is lower than that reported by Ibarrondo
et al.,5 being in the order of around 22 days. This may

suggest that when patients recovered from the SARS-
CoV-2 infection, the RNA virus did not persist and, there-
fore, there was no continuous stimulation of the humoral
response to the viral antigens.

Another key question is whether this rapid decline
in antiviral antibody titer will protect the convalescent
patients from re-infection. We have recently reported
two patients diagnosed to have SARS-CoV-2 re-infection
within 58 days and 43 days, respectively, based on clinical
and laboratory testing results in Wuhan.4

The relative contributions of B-cell and T-cell
responses in protection of the convalescent subjects
will also need to be established. Needless to say, this
observation may have important implication in vaccine
development. If the same pattern of rapid antibody drop
is observed in recipients of the vaccine, there may be a
need for regular booster doses.3

Our finding also poses a challenge to the use of sero-
prevalence in determination of past SAR-CoV-2 infec-
tion to estimate the cumulative attack rate. Certainly,
infected subjects who are studied 4–6 months after the
infection may have no detectable antibodies and there-
fore may not be identified.1,8If so, the assumption used
for the mathematical models for COVID-19 infection that
convalescent patients are immune to the virus will also
need to be adjusted.7,8
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