
B L OOD DONOR S AND B LOOD CO L L E C T I ON

Impact of serological and PCR testing requirements
on the selection of COVID-19 convalescent plasma donors

Jason A. Carter1 | Alex T. Freedenberg2 | Jamie L. Romeiser3 |

Lillian R. Talbot1 | Nicholas J. Browne2 | Megan E. Cosgrove2 |

Margaret E. Shevik1 | Laura M. Generale2 | Molly G. Rago4 |

Giuseppina A. Caravella4 | Tahmeena Ahmed5 | Linda J. Mamone5 |

Elliott Bennett-Guerrero6 | The Stony Brook Medicine COVID Plasma Trial Group

1MSTP, Renaissance School of Medicine
at Stony Brook University, Stony Brook,
New York, USA
2Renaissance School of Medicine at Stony
Brook University, Stony Brook,
New York, USA
3Biostatistics, Department of
Anesthesiology, Renaissance School of
Medicine at Stony Brook University, Stony
Brook, New York, USA
4Cancer Center Clinical Trials,
Renaissance School of Medicine at Stony
Brook University, Stony Brook,
New York, USA
5Department of Pathology/Blood Bank,
Renaissance School of Medicine at Stony
Brook University, Stony Brook,
New York, USA
6Department of Anesthesiology, Stony
Brook University, Stony Brook,
New York, USA

Correspondence
Elliott Bennett-Guerrero, Professor & Vice
Chair Clinical Research, Department of
Anesthesiology, Stony Brook University,
11733 Stony Brook, NY, USA.
Email: elliott.bennett-guerrero@
stonybrookmedicine.edu

Abstract

Background: Convalescent plasma is undergoing randomized trials as a

potential therapeutic option for COVID-19 infection. Little empirical evidence

exists regarding the determination of donor eligibility and experiences with

donor selection.

Study Design and Methods: This prospective study was conducted at a ter-

tiary care hospital in New York to select plasma donors for a randomized,

double-blind, controlled convalescent plasma trial. Clearance for donation

required successful completion of an online questionnaire and an in-person

screening visit, which included (a) completion of a Donor Health Question-

naire (DHQ), (b) Immunoglobulin G (IgG) antibody testing using an immuno-

chromatographic anti- severe acute respiratory coronavirus 2 (SARS-CoV-2)

test, (c) Polymerase chain reaction (PCR) testing if <28 days from symptom

resolution, and (d) routine blood bank testing.

Results: After receiving 3093 online questionnaires, 521 individuals presented

for in-person screening visits, with 40.1% (n = 209) fully qualifying. Subjects

(n = 312) failed to progress due to the following reasons: disqualifying answer

from DHQ (n = 30, 9.6%), insufficient antibodies (n = 198, 63.5%), persistent

positive PCR tests (n = 14, 4.5%), and blood donation testing labs (n = 70,

22.4%). Importantly, 24.6% and 11.1% of potential donors who reported having

PCR-diagnosed infection had low or undetectable SARS-CoV-2 antibody levels,

respectively. Surprisingly, 62.9% (56/89) of subjects had positive PCR tests

14–27 days after symptom resolution, with 13 individuals continuing to be

PCR positive after 27 days.

Conclusion: It is feasible for a single site to fully qualify a large number of

convalescent plasma donors in a short period of time. Among otherwise
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qualified convalescent plasma donors, we found high rates of low or

undetectable antibody levels and many individuals with persistently positive

PCR tests.
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1 | INTRODUCTION

The global spread of severe acute respiratory coronavirus
2 (SARS-CoV-2), coupled with a lack of proven treatment
options, has resulted in more than a million deaths
worldwide.1–3 There is historical precedence to suggest
that convalescent plasma may be a useful tool in the
treatment of some viral illnesses with limited therapeutic
alternatives, including a potential reduction in SARS
mortality.4,5 Several nonrandomized analyses have
suggested that convalescent plasma might be safe and
effective.6–15 However, to date, only three randomized
clinical trials for convalescent plasma treatment of
COVID-19 infection have been reported in peer-reviewed
publications.16–18

While there is enormous interest in the outcome of
randomized trials, there has been relatively little scrutiny
of the criteria used to select qualified COVID-19 conva-
lescent plasma donors.14,19,20 Early in the pandemic, the
Food and Drug Administration (FDA) correctly under-
stood that requiring neutralizing antibody titers, or even
any antibody testing at some sites, would not be feasible.
These guidelines, however, could have important impli-
cations given that there is increasing evidence that some
individuals mount a poor immune response to COVID-19
infection.21,22 Early studies that met only the minimum
guidance, which did not require positive serological testing
prior to transfusion,8,23,24 may therefore have utilized a sig-
nificant fraction of COVID-19 convalescent plasma that did
not contain adequate anti-SARS-CoV-2 antibodies to serve
as an effective therapy.

There have also been revisions to the FDA donor eli-
gibility guidelines regarding whether individuals who
have recovered from infection require a negative PCR test
prior to plasma donation. While the April 8th guidelines
required PCR testing only in patients who were symptom
free for fewer than 28 days, guidance after May 1st
removed the requirement for negative PCR testing
entirely and instead required only that donors be symp-
tom free for at least 14 days prior to donation.25 While
highly likely, more infectivity data will be needed to
definitively determine whether this 14-day period is suffi-
cient to ensure potential donors are no longer shedding
intact SARS-CoV-2.

Therefore, there are currently limited data on the
practical implications of the current testing requirements
with respect to both the presence of anti-SARS-CoV-2
and ongoing positive PCR testing. To address these ques-
tions, here, we report our experiences selecting qualified
COVID-19 convalescent plasma donors for our double-
blind randomized trial of convalescent plasma at a ter-
tiary care hospital in New York (NCT04344535).

2 | METHODS

After review and approval by the FDA (IND #19823) and
our Institutional Review Board (IRB2020-00209), poten-
tial convalescent plasma donors were recruited from the
community via an online survey between April 8th and
May 8th, 2020, with a final follow-up date of May 13th,
2020. Respondents to the online survey who indicated a
contraindication to FDA required donation criteria
(e.g. recent blood donation, travel restrictions, history of
infectious disease, etc.) were excluded from further con-
sideration. Many of the remaining survey respondents
who did not report a contraindication to plasma donation
were contacted to schedule an in-person screening visit
as availability permitted, with priority given to those
potential donors who reported a laboratory-confirmed
COVID-19 diagnosis.

Individuals providing written informed consent
underwent an in-person screening process, with final eli-
gibility for plasmapheresis determined by the following
steps:

1. Completion of a standard Blood Bank Donor Health
Questionnaire (DHQ), as well as questions related to
COVID-19 infection, for example, dates of symptom
onset/offset, symptom types, type of diagnosis (PCR
confirmed, clinical only, no diagnosis).

2. Semiquantitative Immunoglobulin M (IgM) and IgG
serological testing for anti-SARS-CoV-2 nucleocapsid
protein (NP) using the ChemBio DPP COVID-19 Sys-
tem (ChemBio Diagnostics Inc, Medford, NY). The
FDA's initial guidance (March 24, 2020) did not
require antibody testing but, if done, suggested a mini-
mum neutralizing antibody titer of 1:80, with >1:320
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TABLE 1 Participant demographics by screening step

Online survey Screening visit Adequate antibodies Fully qualified

No. (%) 3093 521 307 (58.9) 209 (40.1)

Age, median (IQR), y 47 (35-57) 47 (35-56) 50 (39-58) 49 (36-57)

<40 years old, no. (%) 1009 (32.6) 177 (34.0) 85 (27.7) 67 (32.1)

40-60 years old, no. (%) 1521 (49.2) 271 (52.0) 169 (55.5) 11 (53.1)

>60 years old, no. (%) 467 (15.1) 73 (14.0) 53 (17.6) 31 (14.8)

Not reported, no. (%) 96 (3.1) - - -

Sex

Male, no. (%) 1165 (37.7) 307 (58.9) 196 (63.8) 151 (72.3)

Female, no. (%) 1913 (61.9) 214 (41.1) 111 (36.2) 58 (27.8)

Not reported, no. (%) 15 (0.5%) - - -

Weight, median (IQR), kg 170 (145-200) 185 (155-210) 191 (165-218) 199 (170-222)

Survey self-reported COVID-19 diagnosis method

Positive PCR test reported, no. (%) 1667 (53.9) 446 (85.6) 283 (92.2) 194 (92.8)

Clinical diagnosis by health care provider, no. (%) 326 (10.5) 62 (11.9) 17 (5.5) 11 (5.63

None, no. (%) 1095 (35.4) 12 (2.3) 6 (2.0) 4 (1.9)

Not reported, no. (%) 5 (0.2) 1 (0.2) 1 (0.33) -

Symptom onset to first Ab test, median (IQR), days - 38 (32–44) 37 (33-43) 38 (33-44)

Symptom duration, median (IQR), days 15 (11-21) 12 (7-17) 13 (8-16) 12 (7-16)

Total symptoms reported 5 (3-6) 5 (3-6) 5 (3-6) 5 (3-6)

Symptoms

Fever - 387 (74.3) 249 (81.1) 166 (79.4)

Myalgias - 248 (47.6) 164 (53.4) 111 (53.1)

Unproductive cough - 256 (49.1) 153 (49.8) 103 (49.3)

Fatigue - 243 (46.6) 149 (48.5) 100 (47.9)

Headache - 209 (40.1) 132 (43.0) 92 (44.0)

Loss of taste or smell - 215 (41.3) 122 (39.7) 84 (40.2)

Shortness of breath - 148 (28.4) 87 (28.3) 63 (30.1)

Gastrointestinal symptomsa - 131 (25.1) 92 (30.0) 67 (32.1)

Chills - 132 (25.3) 85 (27.7) 63 (30.1)

Cold symptomsb - 136 (26.1) 62 (20.2) 41 (19.6)

Chest pain or pressure - 83 (15.9) 46 (15.0) 30 (14.4)

Other 67 (12.9) 45 (14.7) 30 (14.4)

Anorexia - 45 (8.6) 33 (10.8) 25 (12.0)

Vertigo or dizziness - 24 (4.6) 18 (5.9) 12 (5.7)

Sweating or night sweats - 25 (4.8) 15 (4.9) 8 (8.3)

Altered mental status - 7 (1.3) 4 (1.3) 3 (1.4)

Not assessed - 6 (1.2) 1 (0.3) 0 (0)

None - 3 (0.6) 2 (0.65) 1 (0.5)

Abbreviations: IQR, interquartile range.
Note: Most subjects had more than 1 symptom, so total % symptoms is greater than 100%.
aGastrointestinal symptoms defined as nausea, vomiting, or diarrhea.
bCold symptoms defined as productive cough or rhinorrhea.
PCR defined as polymerase chain reaction
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being optimal.26 However, in the early months of the
pandemic, the use of neutralizing antibody titers as a
high-throughput screening method to identify conva-
lescent plasma donors was unfeasible. Therefore,
based on preliminary data from plasma sample dilu-
tion series (data not shown), we chose 145 and
300 reflectance units in the IgG NP antibody ChemBio
DPP COVID-19 System to approximate the 1:80 and
1:320 neutralizing antibody titers recommended by
the FDA at that time, respectively. Importantly, our
group has since demonstrated high neutralizing anti-
body titers to the spike protein in a random subset of
samples obtained using these IgG NP antibody cutoffs
(Figure S1).27 We defined a priori four categories of
screening IgG NP antibody levels: undetectable (<25),
low/insufficient for donation (25–144), medium/ade-
quate for donation (145–300), and high/adequate for
donation (>300).

3. Per the FDA's April 8th guidance, individuals with a
14–28-day period between self-reported symptom res-
olution and donation were required, in our study, to
undergo a laboratory test to rule out active infection,
for example, negative PCR nasopharyngeal swab test
prior to donation. Any positive PCR test triggered

scheduling of additional PCR retesting until a negative
result was obtained. Per this same FDA guidance,
nasopharyngeal swabs were not required for donors
with >28 days between symptom resolution and
prospective donation.

4. Individuals who met our adequate antibody threshold
underwent venipuncture for additional testing in
accordance with standard plasma donation protocols,
for example, transmittable disease testing, human leu-
kocyte antigen (HLA) antibody testing, serum protein
electrophoresis, hemoglobin, etc. While minimum
plasma donation criteria were maintained at all times,
our two-tiered screening process was designed to pre-
vent donor disqualifications and discards during or
after plasmapheresis collection appointments.

Once a potential donor fulfilled the above criteria, he
or she was permitted to donate plasma up to one time
per week. IgG antinucleocapsid levels were rechecked
using the same ChemBio DPP System immediately prior
to each donation, and donors were permitted to continue
donating as long as their antibodies remained adequate
(>145 reflectance units). Of the 209 donors we fully qual-
ified, 128 individuals donated at least one time within the

FIGURE 1 Convalescent

plasma donor eligibility

screening steps (CONSORT).

Shows screening steps from

online survey through full

qualification of donors
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initial 1-month period reported here. Others were
scheduled to donate at a later date.

2.1 | Statistics

Data for this study were collected and managed using the
REDCap electronic capture tools hosted at Stony Brook
University. Data analysis was performed using SAS 9.4

software (Cary, NC) and Python 3.4.0. Most of the ana-
lyses are descriptive in nature: categorical variables are
reported as numbers (%), whereas continuous variables
are reported as medians (interquartile range [IQR]). To
examine determinants of having an adequate antibody
level on the first in-person visit, an exploratory analysis
was performed using multivariable logistic regression. In
brief, the demographic parameters described in Table 1
were selected for inclusion based on univariate screening
and final model fit. Model fit was assessed using the c-
index and Hosmer-Lemeshow goodness-of-fit test statis-
tic. The final multivariable logistic regression model was
trained to differentiate those with adequate antibody
levels (IgG antinucleocapsid levels >145 reflectance
units) from those with inadequate antibody levels for
convalescent plasma donation.

3 | RESULTS

We received 3093 responses to our online questionnaire.
As it was not feasible to invite all potentially eligible indi-
viduals for an in-person screening visit in such a short
period of time, we prioritized those individuals who
denied contraindications to plasma donation and who
reported a laboratory-confirmed COVID-19 diagnosis.
After scheduling 567 individuals for a screening visit
(on or before May 8th), 521 (92%) completed the in-
person screening visit (Figure 1). Of note, 11 additional
individuals qualified for a screening visit, but 8 declined
to schedule the visit because they were no longer inter-
ested, and 3 declined due to lack of transportation. As
shown in Table 1, the median age of participants was

FIGURE 3 Associations between screening characteristics and adequate antibody levels. An exploratory multivariable logistic

regression model was trained to differentiate those donors with adequate antibody levels (defined as an immunoglobulin G antinucleocapsid

level ≥ 145) from those with inadequate antibody levels at the initial testing. Characteristics from Table 1 were selected for inclusion based

on univariate screening and final model fit. All final model variables and adjusted results are presented in the figure above. Final c-

Index = 0.753, Hosmer-Lemeshow = 0.42, indicating a good model fit

FIGURE 2 Distribution of immunoglobulin G (IgG) antibody

levels to severe acute respiratory coronavirus 2 on initial screening

visit. Potential donors (n = 505) were categorized by IgG

nucleocapsid protein antibody level on the initial screening visit

into four groups using criteria defined a priori: undetectable (<25

reflectance units, n = 88), low/insufficient (25-144, n = 118),

medium/adequate (145-300, n = 168), and high/adequate (>300,

n = 131) groups. IgG antibody levels are shown as median (orange

circle) with interquartile range for each group [Color figure can be

viewed at wileyonlinelibrary.com]
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47 years, with 58.9% being male and 85.6% reporting a
prior positive PCR test for COVID-19. Median time from
symptom onset to initial antibody test was 38 days (IQR
32–44). The most reported COVID-19 symptoms for this
group were fever (74.3%), myalgias (47.6%), unproductive
cough (49.1%), and fatigue (46.6%).

In 505 individuals, antibody levels were measured a
median of 38 days from symptom onset (Table 1). Classi-
fying these individuals according to our prespecified cate-
gories, we found that 17.4% had no detectable antibodies,
23.4% had low/insufficient antibodies, and 33.3% had
“sufficient” but not high antibodies at this initial

screening visit (Figure 2). Only 25.9% of all screened
potential donors had antibody levels meeting our
prespecified high/ideal range (Figure 2). In the subgroup
of subjects who reported having a PCR-documented
COVID-19 infection, the prevalence of no or low anti-
bodies at the initial visit was lower than in the overall
population (above). However, even in this self-reported
PCR-positive group, 24.6% and 11.1% of subjects had
low/insufficient or undetectable anti-SARS-CoV-2 levels
on initial testing, respectively.

A total of 61 individuals with marginal levels were
asked to return for a retest, but only 34 completed this
retest. Of these 34 individuals who returned for retesting,
only 8 achieved our prespecified criteria for adequate
antibodies. It should be noted that we did not ask all indi-
viduals to come back for testing if their initial antibody
levels were marginal (25–144). At the beginning of the
pandemic, we were more eager to ask individuals to
return for repeat testing. This included some individuals
who had lower marginal IgG antibodies (e.g., <100). Sev-
eral weeks into the trial, however, we were collecting
enough plasma; therefore, we did not need to request
those with lower marginal antibodies to return for repeat
testing.

In summary, 299 subjects had adequate antibodies on
the initial screening visit (Figure 2) and 8 additional sub-
jects had adequate antibodies on repeat screening, giving
a total of 307 with adequate antibodies (Table 1, column
3). Some individuals (n = 23) had repeated IgG antibody
levels across a total of 72 screening and apheresis visits
(Figure S2). A clinically relevant decline (i.e., one that
would preclude donors from donating) was not observed
between IgG antinucleocapsid levels and time from
symptom onset.

To better understand the characteristics of individuals
who had adequate antibodies at their initial screening
visit, we performed an exploratory multivariable logistic
regression using features reported in Table 1. Characteris-
tics were selected for inclusion based on initial univariate
screening and final model fit. After adjustment, older
age, including both age > 60 versus <40 years old (odds
ratio [OR] (95% confidence intervals), 3.0 (1.5, 6.0)) and
age 40–60 versus <40 (OR 2.0 [1.3, 3.1]); self-reported
prior PCR (OR 4.0 [2.2, 7.3]); fever (OR 2.3 [1.4, 3.6]);
and gastrointestinal symptoms (OR 1.66 [1.0, 2.7]) were
significantly associated with adequate antibodies. Inter-
estingly, cold symptoms were significantly associated
with having inadequate antibodies (OR 0.5 [0.3–0.8])
(Figure 3).

Per the FDA's April 8th guidance, we required indi-
viduals with fewer than 28 days between substantive
symptom resolution and donation to have a negative
nasopharyngeal SARS-CoV-2 PCR (n = 113). A negative

FIGURE 4 Persistent polymerase chain reaction (PCR)

positivity as a function of time since symptom resolution. Persistent

PCR positivity is shown for the 40 potential donors who had a

positive initial PCR test fewer than 28 days following substantive

symptom resolution and at least one additional test result prior to

the May 13th follow-up date (database lock). Once a potential

donor tested positive (red circle), he or she was required to have a

negative PCR (green circle) prior to donation, regardless of the time

since symptom resolution. Additional follow-up testing is still

required for nine potential donors who have not yet had a negative

PCR test. Current Food and Drug Administration (FDA) guidance

requires only that potential donors be symptom free for at least

14 days (dashed line, left) and does not require any PCR testing

prior to donation. The April 8th FDA guidance previously required

PCR testing for potential donors who were symptom free for fewer

than 28 days (dashed line, right) [Color figure can be viewed at

wileyonlinelibrary.com]

1466 CARTER ET AL.

http://wileyonlinelibrary.com


PCR test was initially obtained in 45 of 113 subjects
(39.8%), regardless of the time from symptom resolution
to PCR testing. Of the remaining 68 subjects, 28 have not
completed a follow-up PCR test, or their follow-up test
result is pending. Next, we examined persistent PCR posi-
tivity in the remaining 40 subjects with an initially posi-
tive PCR result and at least one follow-up test result
(Figure 4 and Figure S3). Of note, we observed PCR posi-
tivity in 13 of these subjects who had not had any symp-
toms for at least 28 days. Indeed, one subject was PCR
positive 48 days following symptom resolution and
65 days after symptom onset. Finally, when we consid-
ered only those individuals with an initial PCR test per-
formed between 14 and 27 days after substantive
symptom resolution, as recommended by the April 8th
FDA guidelines, we found that 56 of 89 (62.9%)
individuals were positive for SARS-CoV-2.

Individuals who met our adequate antibody threshold
underwent blood screening in accordance with standard
blood bank donation protocols, with additional testing of
males for HLA antigen antibodies, which is usually not
required. We excluded 70 individuals on routine blood
bank laboratory testing, including HLA antigen anti-
bodies (n = 45), monoclonal gammopathy (n = 15),
blood-borne infectious disease (n = 4), anemia (n = 2),
positive antibody screen (n = 1), and other reasons—for
example, could not obtain blood (n = 3).

After the above screening process, 209 individuals
were fully qualified to donate plasma as of our May
13, 2020 database lock date (Figure 1, Table 1).

4 | DISCUSSION

The therapeutic potential of COVID-19 convalescent
plasma is dependent upon the identification of plasma
donors who can provide safe and effective convalescent
plasma. However, results from previous studies regarding
the seroprevalence of anti-SARS-CoV-2 following
COVID-19 resolution have produced conflicting results.
Up to 30% of convalescent patients were found to have
low neutralizing antibody titers in one study of 175 hospi-
talized patients,22 while other studies have estimated that
nearly 100% of individuals have anti-SARS-CoV-2 within
20 days of symptom onset.28 In the context of identifying
convalescent plasma donors, one recent study reported
that nearly all (621/624) participants who self-reported a
positive nasopharyngeal swab had high antibody titers on
serological testing at 1 month, while only 37% of individ-
uals without laboratory-confirmed COVID-19 infection
seroconverted.29 The ability of the current donor eligibil-
ity guidelines to ensure that all convalescent plasma
donors have sufficient anti-SARS-CoV-2 is therefore

uncertain. To address this question, here, we have
reported our experiences in screening 521 potential
donors.

Overall, we were successful at fully qualifying 209 con-
valescent plasma donors (40.1% of the 521 individuals
undergoing in-person screening). This was deemed to be
a reasonable success rate, especially as it was achieved
over only 1 month (April 8-May 8, 2020); however, we
are not aware of how this compares to success rates at
other centers. A total of 312 individuals (59.9%) who pres-
ented for in-person screening did not qualify to donate
convalescent plasma. The most common reason was low
or inadequate antibodies to SARS-CoV-2 observed in
198 individuals. Notably, we found that 24.6% and 11.1%
of potential donors who reported having PCR-diagnosed
infection had low or undetectable SARS-CoV-2 NP anti-
body levels on initial testing, respectively. Thus, 35.7% of
subjects self-reporting a prior positive PCR result did not
have adequate antibody levels. Our screening process was
therefore crucial in preventing these individuals with
undetectable or low/insufficient SARS-CoV-2 antibody
levels from donating convalescent plasma.

The second most common reason for screen failures
included abnormal routine blood bank donation labora-
tory testing (e.g., HLA+, transmissible disease testing,
monoclonal gammopathy), which occurred in 70 individ-
uals. The incidental finding of monoclonal gammopathy
in 15 of 293 (5.1%) convalescent COVID-19 patients who
underwent the required blood donation testing is inter-
esting given that previous studies have suggested that
monoclonal gammopathy of undetermined significance
may be associated with an increased risk of developing
viral infections, potentially including COVID-19.30 Other
common reasons for failing our convalescent plasma-
screening process included 30 individuals who reported
contraindications to donation on their DHQ and 14
subjects with persistently positive PCR tests as of our
database lock date.

Our results highlight an aspect of donor selection that
has undergone revision by the FDA, specifically the need
to rule out those with active infections prior to donation.
We found that 63% (56/89) of subjects had positive PCR
swabs 14–27 days after symptom resolution, with 13 of
these individuals continuing to have positive PCRs after
27 days. Indeed, one subject was PCR positive 48 days fol-
lowing symptom resolution and 65 days after symptom
onset. These findings are consistent with previous reports
of positive PCR swabs up to 4–6 weeks after disease
onset,31–33 although persistent PCR positivity does not
appear to be correlated with clinical history or anti-
COVID-19 serological testing results.34 Importantly, previ-
ous studies have shown that, despite persistent PCR posi-
tivity, the recovery of replication-competent SARS-CoV-2 is
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unlikely more than 10 days following symptom onset.35–37

The lack of SARS-CoV-2 infectivity in individuals more
than 6 days after symptom onset has been further
supported by large contact-tracing studies.38 Combined
with anecdotal data from our site indicating that most indi-
viduals with persistent positive PCRs have low viral counts,
it is therefore highly likely that the detected RNA from per-
sistently positive PCRs is from a nonviable virus and does
not represent active viral shedding.

Our study has several limitations. It was conducted
at a single hospital, so the results may not be general-
izable to other centers. The FDA's initial guidance
(March 24, 2020) did not require antibody testing but,
if done, suggested a minimum neutralizing antibody
titer of 1:80, with >1:320 being optimal.26 Similar to
other centers at the time, we were unable to measure
neutralizing antibody titers as part of our initial donor
screening given that measuring neutralizing antibody
titers requires specialized equipment, is very labor
intensive, and requires Biosafety level-3 containment
if the plaque reduction assay is performed utilizing live
SARS-CoV-2 virus. Consequently, we and other centers
employed surrogate measure of antibodies to SARS-
CoV-2 to screen potential donors. We specifically used
a semiquantitative test to measure IgG nucleocapsid
antibody levels, classifying donors into four a priori
specified categories: undetectable (IgG <25 reflectance
units), low/insufficient for donation (25–144 reflec-
tance units), medium/adequate for donation (145–300
reflectance units, with 145 chosen to approximate the
FDA's recommended minimum neutralizing antibody
titer of 1:80), and high/adequate (>300 reflectance
units, with 300 chosen to approximate the FDA's ini-
tial optimal neutralizing antibody titer of 1:320). Cru-
cially, our group has recently confirmed the reliability
of these nucleocapsid IgG antibody levels, with our
data demonstrating a strong correlation between our
prespecified IgG antibody to NP thresholds (145 and
300 reflectance units) and neutralizing antibody titers
to the spike protein.27 In this related study, all ran-
domly selected convalescent plasma units with an
nucleocapsid IgG level > 145 reflectance units
exceeded the FDA's minimum 1:80 neutralizing anti-
body titer (Figure S1).27

Our study was completed before the FDA raised con-
cerns on June 16, 2020 regarding the suboptimal sensitiv-
ity and specificity of ChemBio DPP system for diagnosing
COVID-19 infection (cutoff of 25 reflectance density
units). These concerns were not relevant to our screening
process, where we only selected donors who had very
strong readings, that is, minimum of 145 and ideally over
300. As described above, our neutralizing antibody exper-
iments confirm that the use of this IgG antibody test for

NP was able to identify convalescent plasma donors
(Figure S1).27

In summary, we show that is it feasible for a single
site to fully qualify a large number of convalescent
plasma donors in a short period of time. Our experiences
may be instructive for other sites where COVID-19 case
counts continue to rise and, most importantly, strongly
support the establishment of minimum antibody titers
for the donation of COVID-19 convalescent plasma.
Finally, our observations regarding persistent positive
PCR tests in a substantial subset of potential donors, even
those >4 weeks after symptom onset and resolution, are
interesting, but the clinical relevance of this currently
remains unclear.
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