
specificity of the assay. The primer and probe sequences,
used by the four laboratories, are listed in Table 2. Among
the six samples tested, only one was found to be weakly
positive for the E gene (36.1 cycle threshold; cycle thresh-
old of a positive result was ≤40) by two of the four testing
centers (Table 1). This was a plasma donation dedicated to
fractionation. This discrepancy among the testing laborato-
ries was related to the volume of plasma used to isolate the
viral RNA. Indeed, by using a larger (up to 280 μL vs
140 μL) volume of plasma during the viral RNA isolation,
these two laboratories were able to get a weak positive
result by PCR. The infectivity of the SARS-CoV-2 found in
this donation was evaluated using Vero E6 cell line5 and
was found to be noninfectious. A plasma donation given
6 days earlier by this same donor was also recalled, tested,
and found to be negative for SARS-CoV-2 RNA. Interest-
ingly, for the donor who had mild symptoms at the time of
her donation, this latter was tested negative for the pres-
ence of SARS-CoV-2 RNA. All six donors were also tested
for the presence of antibodies against SARS-CoV-2 and all
were negative, confirming that they were in the early
phase of infection. These results are consistent with those
reported by Chang and colleagues from China,4 where
only four donors out of more than 7000 were found to be
weakly positive for SARS-CoV-2 RNA in their blood.

In conclusion, our data indicate that SARS-CoV-2,
like other respiratory viruses such as SARS-CoV and
MERS-CoV, is present in very limited amount if not
totally absent in blood products donated shortly before
the onset of symptoms in infected individuals. Conse-
quently, the risk of transmission of COVID-19 by blood
transfusion, if it exists, would appear to be negligible.
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Decrease in serum antibodies to SARS-CoV-2 in
convalescent plasma donors over time

To the Editor
Convalescent plasma, collected from donors who

have previously recovered from viral illnesses, has been
used to treat patients with a variety of emerging

infectious diseases. This product has become more prom-
inent during the current COVID-19 pandemic, including
with the recent emergency use authorization from the
Food and Drug Administration, but the longevity of
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SARS-CoV-2 antibodies in donated plasma is unknown.
Historically, convalescent plasma has been used to
reduce mortality in a number of illnesses, such as SARS,
H5N1, H1N1, Ebola, and others.1,2 A limited number of
prospective trials have been published or are pre-
publication regarding treatment of COVID-19 with con-
valescent plasma, many of which are small but report
conflicting data spanning from no benefit to statistical
significance in specific patient groups but not overall,
and the uncertainty of effectiveness is reflected in a large
review as well.3–5 Post-infection antibody titers vary and
may remain constant or wax and wane over time inde-
pendent of sex and age.6,7 Our institution collected con-
valescent plasma throughout the current COVID-19
pandemic, and recorded data points including the Signal-
to-Cutoff ratio (S/C ratio) of antibodies to SARS-CoV-2 in
these units. This letter aims to describe trends in the S/C
ratio observed in donor units over the past 4 months to
ultimately improve donor collection practices and yield
units with sufficient antibody to qualify as convalescent
plasma.

Plasma donors self-referred to our donor center by
completing an online form, advertised on the blood
center website, and were eligible to donate 14 days after
resolution of symptoms. This form asked for demo-
graphic data points and for information regarding their
COVID-19 disease history, and donors were collected if
they had laboratory evidence of positive PCR for SARS-
CoV-2 virus or antibodies against the virus, regardless
of disease severity or presence of symptoms. After pass-
ing a routine donation screen, donor plasma was col-
lected by apheresis and subsequently tested for
antibodies via the EuroImmun SARS-CoV-2 IgG ELISA

(Lubeck, Germany) for semiquantitative analysis of the
presence of antibodies against the S1 domain of the
spike protein of SARS-CoV-2. Donors were allowed to
donate plasma up to once a week for 4 weeks, then
asked to space further donations to every 4 weeks there-
after. A 1:320 dilution was performed at each donation
and this reactivity was used to distinguish suitable con-
valescent plasma units, as used in one clinical trial of
treatment with convalescent plasma as compared to
standard plasma.3 Donor plasma was not used as con-
valescent plasma if it was not positive at the 1:320 dilu-
tion, and those donors were asked not to donate further
convalescent plasma.

This institution overall had 262 individual donors,
of which 38 qualified for analysis. Donors were
included in this data set if they successfully completed
at least three convalescent plasma donations over a
minimum of 30 days. This was set to allow for enough
data points over time to establish a trend in S/C ratios.
Donors included had an age range of 19-75 years at
time of first donation, with an average age of 48.2 years
(median: 51 years). The last day of symptoms is marked
as day 0, which was self-reported from donors on their
recruitment form. While the donor forms did not allow
for assessment of severity of symptoms, all donors did
have some degree of symptoms and none reported an
asymptomatic disease. Over the course of this data set,
two donors became ineligible to donate due to low S/C
ratio values, at 96 and 133 days. These donors were
41 and 48 years old, respectively. All donor plasma
showed a decrease in the antibody S/C ratio from day
1 to their most recent donation, which varies from
64 to 139 days (Figure 1). Collected products overall

FIGURE 1 Change in S/C ratio

over time for each individual donor.

Each data point represents the S/C

ratio calculated from an individual

convalescent plasma donation, and

each color represents an individual

donor followed longitudinally. Each

timepoint was calculated using the

day of donation and the donor's self-

reported last day of symptoms [Color

figure can be viewed at

wileyonlinelibrary.com]
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showed a decrease in S/C ratio in all time periods and
more significant decreases over time. Specifically, for
products collected on days 29 to 56 days, 57% of prod-
ucts showed a decrease in S/C ratio from that donorʼs
baseline, as compared to 78% of products with a
decrease from 57 to 84 days and 100% of products with
a decrease from 85 to 112 days and 113 to 140 days
(Figure 2). The average S/C ratio decreased over time
for each additional month after symptoms resolved.
Donors had an average S/C ratio of 10.3 from days 1 to
28, and this decreased to 8.1 for days 29 to 56, 6.5 for
days 57 to 84, 5.1 for days 85 to 112, and 4 for days
113 to 140. In the group that donated at 4 months or
later post-recovery (113 days-140 days), these donors
had an average decrease in S/C ratio from baseline of
47% (mean 53.6%).

Overall, this data set suggests that antibody S/C ratios
decrease over time, and most pronounced at 12 weeks or
later using the EuroImmun assay. This assay has been
shown to be comparable in sensitivity and specificity to
other major antibody detection assays, including the
Ortho-Clinical Diagnostics assay.8 Many donors also
showed stable or increasing levels during the first eight to
11 weeks after donation. Based on our data, donor cen-
ters may yield more convalescent plasma units if each
collection is optimized to maximize volume collected and
donors are collected more frequently closer to their dis-
ease recovery, ideally within 4 to 8 weeks, as opposed to
many collections over a long period of time. This would
facilitate increased antibody titers in collected plasma
and reduce collections of plasma that is unable to be used
as convalescent plasma. We believe our findings will aid
other collection centers in the development of convales-
cent plasma collection algorithms to optimize SARS-
CoV-2 antibody titers.
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Lack of association between SNPsrs8176719 (O blood group)
and COVID-19: Data from Spanish age matched patients
and controls

To the Editor,
The ABO blood groups have been associated with the

risk of COVID-19.1,2 A study involving 265 patients and
3694 controls from the Wuhan area found a significantly
lower frequency of the O group among the patients (25.7 vs
33.8).1 An important limitation of these studies was the
lack of information about the control's age. A genome-wide
association study (GWAs) based on patients (n = 1980) and
controls (n = 2205) from Italy and Spain found a signifi-
cant association with a single nucleotide polymorphism
(SNP rs657152) in the ABO blood group locus (OR = 0.65;
95% CI, 0.53-0.79).3 This SNP is in almost complete linkage
disequilibrium (LD; D´ = 0.996, r2 = 0.97) with rs8176719
(c.259-1_259insG, p.Thr87AspfsTer107) (Supplementary
files). The rs8176719 deletion is the main determinant of
group O, allele ABO*O.01.01 (International Society of blood
transfusion, ISBT; www.isbtweb.org).4,5

In the COVID-19 GWAs the controls were significantly
younger than the patients (interquartile ranges 56-75 and
33-59, respectively). According to some authors, the blood
group O might be associated with a decreased mortality,
mainly due to a protective effect against cardiovascular
disease.6,7 The conclusion of an association between ABO
and COVID-19 could thus be inaccurate if controls were
not age matched with patients.

We studied 318 patients who required hospitalization
due to COVID-19 (mean age 63.37 years, range 24-95;
63% male) and 350 healthy controls (mean age 68.84,
range 60-88; 55% male). All participants were Caucasian
from the region of Asturias (Northern Spain). The study
was approved by the Ethics Committee of Asturias and
informed consent was obtained from all the patients. The

rs8176719 genotypes were determined by polymerase-
chain reaction (PCR) followed by restriction enzyme
digestion with KpnI. The method was validated by
sequencing PCR fragments representing the three geno-
types (Supplementary Figures). The deletion allele is the
main determinant of the O group (homozygotes for this
variant).4

Genotype frequencies for the rs8176719 did not differ
from the Hardy-Weinberg equilibrium in patients and
controls. We found no significantly different allele and
genotype frequencies between patients and controls
(Table 1). Moreover, frequencies did not differ between
severe (n = 122) and non-severe COVID-19 cases
(n = 196). This was in agreement with a recent prospec-
tive study that concluded that blood type was not associ-
ated with risk of intubation or death in patients with
COVID-19.8

We did not determine the rs8176719 frequencies in
younger controls, and thus we cannot evaluate age-related
differences. However, the reported deletion frequency
among Spanish was 0.64, compared to 0.59 among our
controls (www.ensembl.org), (Supplementary files). This
could explain the observed differences comparing COVID-
19 patients with younger population controls.

Dzik et al. examined ABO types among SARS-CoV-2
infected patients (n = 957) at two Hospitals in Boston.9 The
O group frequencies were 46.6% and 48.6% among non-
COVID and COVID-19 patients, respectively. The authors
highlighted the importance that reference populations used
to compare ABO distributions must be properly selected.
For instance, it is well known that group O persons are rec-
ruited as preferred blood donors and this would result in
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