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C : oronavirus disease 2019 (COVID-
19) represents a pandemic and
global health crisis. In the first

wave of the disease in the United States,

COVID-19 was diagnosed in approximately

2 million individuals and contributed to

more than 100,000 deaths.! The number of

COVID-19 diagnoses and related deaths are

anticipated to perpetuate in subsequent

waves of the disease.” The severe acute respi-
ratory syndrome coronavirus-2 (SARS-CoV-

2) which causes COVID-19 appears to be a

new human pathogen with limited effica-

cious treatments including the antiviral
remdesivir and the glucocorticoid dexameth-
asone.”* However, there is robust historical
precedent to anticipate that human convales-
cent plasma is a viable option for mitigation
and treatment of COVID-19.”° Human
convalescent plasma leverages the antibody
response of a recently sick and recovered
COVID-19 patient as a plasma donor.” The
donated plasma, which is rich in neutralizing
antibodies to the SARS-CoV-2 virus, is trans-
fused to a currently sick COVID-19 patient
to mitigate ongoing symptomology and
induce passive immunity.” Thus, the US
Food and Drug Administration (FDA) in
collaboration with Mayo Clinic and national
blood banking community developed a na-
tional Expanded Access Program to collect
and distribute convalescent plasma donated
by COVID-19 survivors.” Theoretically,
within 4 to 6 weeks of the onset of the US
COVID-19 outbreak, human convalescent

plasma should have been readily available
due to the existing plasma collection infra-
structure within the blood banking commu-
nity” and the large numbers of COVID-19
survivors who could have donated high-
titer immunoglobulin-containing plasma.'’
However, logistical issues produced a conva-
lescent plasma fulfillment gap that created
an urgent need to develop strategies to re-
cruit eligible donors at national, regional,
and local blood centers. Thus, the present
narrative overviews the strategy developed
by our team to identify and recruit COVID-
19 survivors to donate convalescent plasma
at the Mayo Clinic Blood Donor Center in
Rochester, Minnesota.

Emerging data from the COVID-19
pandemic support the use of convalescent
plasma therapy. There is evidence to suggest
that SARS-CoV-2 elicits a robust immune
response with high levels of antibodies and
immunoglobulins (M and G) between 11
and 21 days after the onset of COVID-19,
suggesting a relatively large window of
time and high probability of successful
extraction of high-titer anti—SARS-CoV-2
plasma from donors.'” Consistent with this
observation, convalescent plasma—treated
COVID-19 patients had large reductions in
serum SARS-CoV-2 serum viral loads after
convalescent plasma infusion, suggesting a
viral neutralizing effect of the anti—SARS-
CoV-2 antibodies."' Some theoretical con-
cerns for the use of convalescent plasma
therapy for COVID-19 have been raised,
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including the risk of transfusion-related lung
injury, transfusion-related circulatory over-
load, and antibody-dependent enhancement
of COVID-19."> However, in a large study
of 20,000 patients transfused with convales-
cent plasma, there was no signal of toxicity
beyond what is expected from plasma use
in severely ill patients.>'” Although the effi-
cacy of convalescent plasma remains un-
known, preliminary investigations have
provided a signal of possible benefit in
severely ill COVID-19 patients.'*"” Thus,
recruitment of COVID-19 survivors was
fundamental to meet the rapidly growing de-
mand for convalescent plasma as the
pandemic progressed and clinical interest
in convalescent plasma therapy increased.
Recruitment of convalescent plasma do-
nations at the Mayo Clinic Blood Donor Cen-
ter in Rochester, Minnesota, required a
strategy to interface with the community of
recovering COVID-19 patients and recruit
eligible convalescent plasma donors. To
accommodate the growing magnitude and
geographical spread of COVID-19 survivors
and the changing convalescent donor eligi-
bility criteria outlined by regulatory agencies
and local institutions, we required this strat-
egy to be inherently modifiable. Overall, this
recruitment strategy used a simple survey,
an algorithm for triaging donors, a workflow
for connecting donors with Mayo Clinic
Blood Donor Center, a team of physician nav-
igators (including medical students) to screen
eligible donors, and a support center for
donor questions. This strategy may be adop-
ted by other institutions to rapidly increase
convalescent plasma donor recruitment.

DONOR RECRUITMENT STRATEGY
OVERVIEW

To identify previously ill recovered COVID-
19 survivors who satisfied present and
changing eligibility criteria to donate conva-
lescent plasma, we used a brief online survey
hosted by the Research Electronic Data Cap-
ture system.'®'” To reduce user time-
burden, this survey was limited only to ques-
tions deemed necessary to determine donor
eligibility and to maximize the retention of
interested volunteers (Table). Although the

TABLE. Convalescent Plasma Donor Recruitment

Survey Questions?®

I. Do you authorize that the information you enter in
this form can be shared with Mayo Clinic?

2. Do you authorize Mayo Clinic staff to contact you
by phone and/or e-mail?

What is your first and last name?

What is your date of birth?

What is the best e-mail address to reach you?
What is the best phone number to reach you?
Where is your current residence (city and state)?

Did you test positive for COVID-19
(nasopharyngeal swab or serological test)?

Co Bl O Neall -= B

What was the date of your positive test result?”

Was this test result processed through the Mayo
Clinic Health System?”

9. When did your symptoms start?

10. Are you still symptomatic for COVID-19?
When did your symptoms resolve?®

|'I. Have you ever donated blood and/or plasma?

[2. If you meet the eligibility criteria, would you be
interested in donating your plasma?

“COVID-19 = coronavirus disease 2019.
®Presented if respondent answered “yes” to question 8.
“Presented if respondent answered “no” to question |0.

eligibility criteria for convalescent plasma
donation changed with the development of
COVID-19 laboratory tests and greater un-
derstanding of SARS-CoV-2 transmission,
at the time of writing, three key survey ques-
tions identified eligible convalescent plasma
donors: 1) Did you test positive for
COVID-19 (via nasopharyngeal swab or
serological test)? (Question 8); 2) Are you
still symptomatic for COVID-19? If no,
when did your symptoms resolve? (Question
10); and 3) Where is your current residence
(city and state)? (Question 7).

The Web-based donor recruitment sur-
vey was distributed to potential convalescent
plasma donors via several avenues. The link
to the recruitment survey and service center
email address was displayed to all Mayo
Clinic staff on the Mayo Clinic internal
homepage, as well as the Mayo Clinic Blood
Donor Center website. The link to the survey
was provided to a network of collaborating
physicians (including infectious disease and
community internal medicine physicians)
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Volunteer completes donor recruitment survey

Eligible for other efforts

Ineligible

Positive COVID-19 lab test

Symptoms resolved >[4 days
ago
Do not reside close to Rochester

No positive COVID-19 lab test

Did not authorize follow-up
contact

Donor information sent to
affiliated Mayo Clinic campus or
donor directed to national efforts

Auto-generated e-mail to confirm
ineligibility and
encourage blood donation

FIGURE. Overview of the convalescent plasma donor recruitment algorithm for coronavirus disease 2019 (COVID-19) survivors.

and health care providers within the Mayo
Clinic system responsible for monitoring
the recovery and quarantine of COVID-19
survivors who could send the link to inter-
ested COVID-19 patients. Also, the elec-
tronic recruitment survey was distributed
to local and state health departments and
broadcast directly to potential donors via so-
cial media platforms. Local convalescent
donor recruitment efforts were also supple-
mented by national plasma donor recruit-
ment campaigns that commenced later in
the pandemic (eg, “The Fight Is in Us”'").
All procedures accessed public informa-
tion and did not require ethical review as
determined by the Mayo Clinic Institutional
Review Board in accordance with the Code
of Federal Regulations, 45 CFR 46.102, and
the Declaration of Helsinki. All survey re-
sponses were stored in a secure database
that enabled donor triaging. We maintained
physical, electronic, and procedural safe-
guards to prevent unauthorized access to
and improper use of personal information.
All personal information voluntarily pro-
vided by prospective donors was transmitted
via a secure encrypted connection and stored
within the Mayo Clinic Research Electronic
Data Capture database that resides behind
multiple layers of security. The contact

information for volunteers reporting a resi-
dence in Arizona and Florida was transferred
to a collaborator at the appropriate Mayo
Clinic campus via the secure and encrypted
Mayo Clinic system.

As outlined in the following discourse,
responses to the three key questions delin-
eated contact priority and enabled our team
to classify respondents as: 1) an immediately
eligible convalescent plasma donor, 2) a
soon-to-be-eligible  convalescent  plasma
donor, 3) eligible for other convalescent
plasma donation efforts, and 4) ineligible to
donate convalescent plasma (Figure).

Immediately Eligible Convalescent Plasma
Donors

Volunteers deemed immediately
eligible for convalescent plasma donation if
they reported: 1) a positive COVID-19 labo-
ratory test via a positive polymerase chain re-
action (PCR) or serological test, 2) being
asymptomatic for COVID-19 for 14 days or
more, and 3) currently residing within close
proximity to the Mayo Clinic Rochester,
Minnesota, campus (Figure).'® Potentially
eligible donors were then contacted by our
team of physician navigators to confirm
survey responses, including COVID-19 labo-
ratory test results and symptom resolution.

were
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For the subset of potential donors that ob-
tained COVID-19 testing through the Mayo
Clinic system, with the authorization of the
potential donor (Table), physician naviga-
tors accessed the individual’s electronic med-
ical records to view only relevant health
information including confirming test re-
sults and dates. Physician navigators were
familiar with the Mayo Clinic electronic
health records and could rapidly identify in-
formation concerning a potential donor’s
testing and medical care related to COVID-
19. Potential donors who obtained COVID-
19 testing through an external health system
were asked to securely send a copy of their
test results to the physician navigator team
for review. With verbal authorization from
the potential donor, physician navigators
sent contact information and test results to
the Mayo Clinic Rochester Blood Donor
Center team.

Next, eligible donors were contacted by a
transfusion medicine team member to re-
view basic background information for a
blood product donation and schedule an
appointment for donation. To ensure donors
could easily navigate newly established
health screening checkpoints at Mayo Clinic
entrances, a letter was provided to each
donor outlining their reason for entering
the facility despite a recent COVID-19 infec-
tion. On the day of plasma donation, donors
were required to successfully complete the
standard blood donation in-person question-
naire and screening exam. Following dona-
tion, plasma underwent standard infectious
agent testing and SARS-CoV-2 enzyme-
linked immunosorbent assay. Convalescent
plasma donors with SARS-CoV-2 plasma
antibody titers greater than or equal to 160
and satisfactory blood product screening
(eg, negative for human leukocyte antibody)
could be contacted 28 days following the
initial donation to schedule a second plasma
donation.'®

Soon-to-Be-Eligible Convalescent Plasma
Donors

Volunteers were deemed soon-to-be-eligible
convalescent plasma donors if they reported:
1) a positive COVID-19 laboratory test via a

PCR or serological test, and 2) being asymp-
tomatic for COVID-19 for less than 14 days
(Figure)."® Upon survey submission, soon-
to-be-eligible donors received an automated
email indicating that our team would contact
them 14 days after their reported date of
symptom resolution. Coronavirus disease
2019 survivors who reported a positive
COVID-19 laboratory test and remained
symptomatic for COVID-19 received a
similar automatically generated email
providing them with a link to a supple-
mental survey that captured the date of
becoming COVID-19 symptom free. Once
COVID-19 survivors became COVID-19
symptom free for 14 days or more, they
were reclassified as immediately eligible for
convalescent plasma donation and contacted
by our physician navigator team for verifica-
tion of test results and symptomology.

Convalescent Plasma Donors Eligible for
Other Efforts

Regardless of their COVID-19 symptom
status, potential donors were deemed to be
eligible for other efforts beyond convalescent
plasma donation at the Mayo Clinic Blood
Donor Center in Rochester, Minnesota, if
they reported: 1) a positive COVID-19 labora-
tory test via a PCR or serological test, and 2) a
current residence beyond a reasonable dis-
tance from Mayo Clinic Rochester (Figure).
If a respondent reported current residence in
close proximity to Mayo Clinic campuses in
Florida or Arizona, their contact information
was transferred to a collaborator at the appro-
priate campus. Alternatively, respondents
who were not in close proximity to any
Mayo Clinic campus were provided informa-
tion about national initiatives that were
encouraging convalescent plasma donation
and could direct a large volume of potential
donors, including the National Convalescent
Plasma Project,”’ the American Association
of Blood Banks COVID-19 website,”’ and
“The Fight Is in Us.”"”

Ineligible Convalescent Plasma Donors

Respondents were deemed ineligible to
donate convalescent plasma and were imme-
diately excluded from follow-up by our team
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if they 1) reported no positive COVID-19
laboratory test, 2) submitted an incomplete
survey, 3) did not authorize follow-up con-
tact by our team, or 4) could not be con-
tacted by our team for follow-up (Figure).
Volunteers were also excluded from follow-
up by our team if they declined contact
authorization at any time. Ineligible respon-
dents received an automated email to
communicate both our gratitude and the
reason for their ineligibility. This automated
email also included a new call to action for
interested volunteers — we encouraged the
individuals (if eligible) to perform a standard
blood donation to prevent future blood
shortages and direct them to the American
Association of Blood Banks website (http://
covidplasma.org/) which provides blood
donation information.?! Also, our donor ser-
vice center encouraged interested potential
donors who reported COVID-19 symptoms
but did not receive a COVID-19 clinical
test to contact their health care provider
for a serology test and then fill out the
recruitment survey again if they were
seropositive.

CONVALESCENT PLASMA DONOR SERVICE
CENTER

Our Web-based recruitment survey and all e-
mail communications to interested potential
donors contained the e-mail address for our
convalescent plasma service center. The ser-
vice center team used available resources
from the US FDA, Mayo Clinic, and the
blood banking community to support ques-
tions regarding donor eligibility and
COVID-19 testing.”'® Also, the service cen-
ter supported the physician navigator team
by providing ongoing communication with
screened eligible donors.

STRENGTHS OF THE RECRUITMENT

STRATEGY

This convalescent plasma donor recruitment

strategy had several key strengths:

1) The recruitment strategy had inherent scal-
ability to meet the growing magnitude of
recovering COVID-19 patients and enabled

filtering by donor location to link the
volunteer to a convenient donation center.
2) This strategy reduced the administrative
and clinical workload associated with
screening potential convalescent plasma
donors experienced by transfusion staff
at the Mayo Clinic Blood Donor Center.
Thus, the blood donation team was able
to continue collecting apheresis platelet,
platelets, and whole blood donations
while also scaling up convalescent plasma
donations during the ongoing pandemic.
3) The simple Web-based screening survey
optimized volunteer convenience and the
screening algorithm enabled rapid identifi-
cation of currently eligible volunteers,
retained interested volunteers who were
not eligible upon initial survey comple-
tion, and provided a new call to action to
perform a standard blood donation, if
eligible, for those who did not meet conva-
lescent plasma donation eligibility criteria.
4) This recruitment approach accommo-
dated real-time modifications to the US
FDA'® and Mayo Clinic Blood Donor
Center convalescent plasma donor eligi-
bility criteria. For example, when sero-
logic testing was recognized as a
confirmatory test for COVID-19, we
modified our screening algorithm and
automatically contacted volunteers who
had previously met or had greater likeli-
hood of meeting eligibility criteria.'®
5) This recruitment strategy was comprised
by a team of physician navigators
(including medical students), researchers,
and technicians who collaborated with
transfusion medicine personnel at Mayo
Clinic. Our team provided a full-service
interface for the community of COVID-
19 survivors that identified eligible do-
nors and educated interested volunteers
regarding COVID-19 laboratory testing
and convalescent plasma donation infor-
mation using current federal- and state-
level guidelines. Notably, beyond
requiring a fundamental understanding
of COVID-19 symptomology and testing,
plasma donation, and how to navigate
electronic  health records (physician
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navigators), this program did not require
specialized training which means it may
be implemented by other institutions.

FUTURE CHALLENGES AND PERSPECTIVES
Our strategy for interfacing with the com-
munity of COVID-19 survivors may be
expanded through the following avenues:

1) By introducing plasma fractionators into
our recruitment network, we may recruit
donors to contribute to a hyperimmune
immunoglobulin G product for COVID-
19. Two important populations of eligible
donors would be immediate candidates
for the plasma fractionation route: a) in-
dividuals who have antibody titers below
the threshold thought to be efficacious for
COVID-19 treatment, and b) volunteers
ineligible for standard blood donation,
such as multiparous women with human
leukocyte antigen antibodies.

2) There is the opportunity to leverage elec-
tronic medical records to, upon a positive
COVID-19 test result, automatically alert
the ordering physician to provide the pa-
tient with the link to our donor recruit-
ment survey and support center email
address. As the availability of serologic
tests increases, this avenue will enhance
the volume of donors that did not receive
an initial diagnostic test.

3) Partnership with external health care sys-
tems or institutions using this recruitment
strategy will increase both the number of
potential plasma donors and enhance
donation convenience for potential do-
nors. Currently, our strategy encourages
COVID-19 survivors to donate at the
Mayo Clinic Blood Donor Center in
Rochester, Minnesota. By partnering with
other health systems we may sort eligible
donors by current residence and direct
volunteers to the closest donation center.
As post-secondary campuses re-open, in-
stitutions may broadcast this convalescent
plasma donor recruitment survey to previ-
ously ill recovered students, staff, and
faculty.

CONCLUSION

In response to the COVID-19 pandemic, the
US FDA, in collaboration with Mayo Clinic
and the national blood banking community,
developed a national Expanded Access Pro-
gram to collect and distribute convalescent
plasma donated by COVID-19 survivors.”
However, at the onset of the US COVID-19
outbreak, multiple logistical hurdles pre-
vented a satisfactory supply of convalescent
plasma.” To overcome the convalescent
plasma fulfillment gap, our team of re-
searchers and physicians developed a strat-
egy to identify and recruit COVID-19
survivors to donate convalescent plasma at
the Mayo Clinic Blood Donor Center in
Rochester, Minnesota. This recruitment
strategy used a simple Web-based survey,
an algorithm for triaging donors, a pipeline
for connecting donors with Mayo Clinic
blood transfusion centers, a team of experts
to screen eligible donors, and a support cen-
ter for donor questions. By partnering with
external health care systems and post-
secondary institutions to distribute our
recruitment survey, or with plasma fraction-
ators to collect plasma from individuals who
are deemed ineligible for convalescent
plasma donation by blood banks, we may
continue to grow the volume of convalescent
plasma for the treatment of COVID-19.
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