
determine both cellular composition and residual
WBC/RBC count of a blood product with one method
and one measurement. As mentioned in the Editorial by
Mack and Vasallo,3 this use of multifunctional instru-
ments, already widely employed by blood banks, prom-
ises increased efficiency and cost reduction.
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Anti-SARS-CoV-2 spike antibodies are stable in convalescent
plasma when stored at 4° Celsius for at least 6 weeks

To the Editor
As nations around the world continue to address the

public health crisis of Coronavirus Disease 2019
(COVID19), the global medical and scientific communities
continue to search for and develop therapeutic strategies
for patients. To date, remdesivir presents one such option
and can shorten the duration of hospitalization in patients
with severe disease.1 Convalescent plasma (CP) has pres-
ented another option, with its use and safety supported by
numerous case series and retrospective studies.2–4 While its
degree of effectiveness has been variable, there is general
agreement that it acts as a supportive adjunctive therapy in
patients with moderate to severe disease.2,4

Current CP protocols such as the Mayo Clinic Early
Access Program (EAP) specify that once thawed, CP may
be stored for up to 5 days at 4°C. Presumably, this is
intended to mimic current guidelines which apply to
thawed plasma (TPL), which specify a similar shelf-life.
However, the rationale for this guideline stems from the
fact that under normal circumstances, donor plasma is
transfused or exchanged therapeutically for the purposes of
correcting or preventing a coagulation factor deficiency, to
replace deficient factors necessary for hemostatic balance
such as ADAMTS13, or to restore complement-regulatory
factors in the setting of atypical hemolytic uremic syn-
drome. For these purposes, TPL is largely considered equiv-
alent to fresh frozen plasma, with the exception of
decreases in Factors V and VIII activity levels, and several

other components.5,6 However, the therapeutic goal of CP
transfusion is to deliver passive immunity to the patient via
antibodies. Studies demonstrating antibody stability under
refrigerated conditions have largely focused on peripheral
blood samples stored for several days.7,8 However, studies
describing the stability of antibodies in refrigerated donor
plasma over longer periods are lacking. Here, we demon-
strate the long-term stability of anti-SARS-CoV-2 spike
antibodies in donor CP samples collected at a local blood
donor center for transfusion.

After thawing 15 CP units, segments were sampled and
anti-spike antibody titers were determined via enzyme-
linked immunosorbent assays (ELISAs).9 Segments from
five non-CP units were sampled as a negative control. All
samples were then stored at 4°C, and plasma endpoint
titers were re-evaluated at 14, 28, and 42 days. We detected
no reduction in antibody titers for any of the samples
(Table 1). The anti-spike ELISA assay demonstrates a
between-run %CV ranging from 6.3% at an antibody con-
centration of 0.3 mcg/mL, to 23% at a concentration of
0.01875 mcg/mL. Therefore, the perceived decrease in
titer for most samples between days 1 and 7, and the
perceived increase between days 28 and 42 reflects the
serial dilution cutoff values of the ELISA assay itself
and run-to-run variation, and are not reflective of a true
change. This is supported by the results obtained when
the area under the curve (AUC) values for raw absor-
bance data are calculated, and show no significant
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variation over time (Figure 1). While our study does not
address the neutralization capacity of these antibodies,
previous studies demonstrate significant correlation

between spike antibody titers and neutralization capac-
ity of plasma and serum samples.9

We do note that our findings are limited by several fac-
tors. First, while limited case series have identified that CP
may be effective in reducing morbidity and overall mortality,
its efficacy has not been formally evaluated in large random-
ized clinical trials. Similarly, while there is correlation
between spike antibody titers and neutralization capacity, as
well as historical basis for the antibodies themselves as a
cause of therapeutic benefit in CP, it is still unknown in the
setting of COVID-19 if the anti-spike antibodies are the
source of therapeutic benefit. It is well-established at this
point that COVID-19 is associated with significant
coagulopathy,10 and it may be possible that coagulation or
other factors provided in plasma are what provide therapeu-
tic benefit, which may have limited stability past 5 days. This
would need to be formally determined by a randomized trial
comparing CP to standard frozen plasma. There may also be
a slight increase in risk for septic reactions, though we
believe this risk remains low, given the estimated incidence
of septic reactions from red cell units of 1 in 250 000-
500 000,11 a product which in some cases is also stored for
up to 42 days at 4°C.

Our findings demonstrate long-term stability of anti-
SARS-CoV-2 spike antibodies in donor CP for at least
42 days when stored under refrigerated conditions. This
finding may support a rationale for therapeutic use of CP

TABLE 1 Spike antibody endpoint

titers at days 1, 14, 28, and 42 of storage

at 4°C, as determined by ELISA.

Samples N1-N5 represent negative

control plasma from random donor

units and P1-P15 represent CP samples.

We note the presence of one negative

control unit that demonstrates

detectable titers and one with titers at

the lower limit of detection; this may

reflect a COVID-convalescent donor in

the general population that did not

donate convalescent plasma specifically

Sample Titer: day 1 Titer: day 14 Titer: day 28 Titer: day 42

N1 50 100 50 50

N2 Negative Negative Negative Negative

N3 Negative Negative Negative Negative

N4 Negative Negative Negative Negative

N5 200 200 100 100

P1 800 400 400 800

P2 3200 3200 1600 3200

P3 800 800 400 800

P4 3200 1600 1600 3200

P5 1600 1600 800 1600

P6 1600 800 800 1600

P7 1600 1600 800 1600

P8 800 400 400 800

P9 400 400 400 400

P10 800 800 800 800

P11 1600 1600 800 800

P12 400 400 400 400

P13 1600 1600 1600 1600

P14 1600 1600 1600 1600

P15 800 800 800 800

FIGURE 1 Spike antibody levels at days 1, 14, 28, and 42 of

storage at 4°C, as determined by ELISA, displayed as AUC values,

to account for inter-run variability of the assay. Samples N1-N5

represent negative control plasma from random donor units, and

samples P1-15 represent CP samples
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beyond 5 days post-thaw, as antibody levels are maintained.
It should be noted that extension of the storage window to
42 days would require amendment to the current Emer-
gency IND protocol established by the United States FDA or
the Mayo Clinic EAP, but could be of significant value as it
would prevent wastage of this precious resource in situations
where planned CP transfusions are canceled after the prod-
uct has been thawed. Additionally, it may allow for trans-
port to more remote locations where monitored freezer
facilities are limited or unavailable, potentially making this
important treatment option available to patient populations
with limited access to CP.
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Impact of primary culture: A true positive culture
rate mystery

We read with interest the article by Kundrapu and
colleagues.1 The major findings of the study were
(a) there was no change in the culture positive rate or

septic rate of apheresis platelets (PLTs) before or after
the introduction of primary culture and (b) there was
a decline both the culture-positive rate and the septic
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