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Introduction

Coronavirus disease-2019 (COVID-19), caused by severe
acute respiratory coronavirus 2(SARS-CoV-2), has rapidly
spread since its first declaration by the World Health
Organization (WHO) as a global pandemic in March 2020
[1]. Until vaccination has started to be rolled out in an
increasing number of countries, different modalities of
treatment were deployed in an attempt to combat this
deadly virus but with limited efficacy so far [2]. Collec-
tion and use of convalescent plasma for coronavirus dis-
ease-2019 (COVID-19) (CCP) treatment for passive
immunotherapy had gained interest worldwide and still is
considered as a potentially effective therapeutic option
when containing high-titre antibodies and administered
early in the course of the infection [3,4] including against
SARS-CoV-2 variants [5]. Transfusion of CCP itself has
been conducted either within a framework of clinical tri-
als or on a compassionate basis in patients with active
SARS-CoV-2 infection. CCP may also be fractionated into
hyperimmune immunoglobulins for treatment of patients
or alternatively for prophylaxis in high-risk individuals
such as healthcare providers or individuals who have the
underlying risk factors, such as an exposure to persons
with confirmed COVID-19 infection.

The medical rationale for transfusing CCP is based on
historical perspectives that demonstrated the clinical bene-
fit of transfusing convalescent plasma from recovered indi-
viduals in respiratory infections caused by other
coronaviruses [6] as well as diseases such as Argentine
haemorrhagic fever [7]. The advantages of CCP include its
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almost immediate availability (once safe recovered donors
can be identified) as a local resource in all affected coun-
tries worldwide, while specific treatments and vaccines are
under development and evaluation. The relative ease of
access to CCP from recovered donors, and potential for
deployment in different settings, including low- and mid-
dle-income countries, made it attractive especially in early
stages of the pandemic. Soon after the start of the pan-
demic, recommendations and ‘points to consider’ have
therefore been published by the International Society of
Blood Transfusion (ISBT) to establish and share at a global
level to ensure quality and safety, as well as respect of eth-
ical principles, in the collection and use of CCP [8-11]. An
emphasis was given to the fact that CCP transfusion was
to be considered as an experimental therapy that, when-
ever possible, should be evaluated within the scope of con-
trolled clinical studies to maximize the knowledge gained,
with optimal monitoring of (1) convalescent donors, (2)
CCP characteristics and (3) patients outcomes [9].

In addition, there was recognition of variations and
gaps existing at a global level in the practices applied to
the collection, testing and preparation of CCP [8,12]. ISBT
initiated a multidisciplinary working group with represen-
tation from all six continents with the aim of reviewing
existing practices on CCP preparation and use. It was felt
that such information would be invaluable not only to
document strategies implemented in CCP collection, but
also as a tool for better preparedness against future pan-
demics.

This Vox Sanguinis International Forum aimed to
gather information on the practice and challenges of
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collection of CCP on an international level and to draw
lessons learned from establishing a CCP collection pro-
gramme for blood establishments and hospital-based
blood services. This international forum was only
intended for institutions that collect CCP. Participants
were invited to participate in this international forum on
9 December 2020 and were asked to describe the CCP col-
lection programme in their institutions or countries.
Responses were collected up to 17 February 2021. The
current document is a summary of the findings that have
been collected and analysed for practices in place during
the specified timeframe.

Participants

Thirty-eight participants from 34 countries were invited
to participate in the international forum. We aimed to
cover all WHO regions and include both large national
blood suppliers and smaller blood centres. We received 32
responses reflecting practice in 35 centres in 25 countries
from around the world (Table 1).

Responses

Describe your institution COVID-19 convalescent
plasma (CCP) collection programme

Q1: Demographics
The majority of the institutions had apheresis services,
including the hospital-based centres. All hospital-based
institutions were in hospitals that treated adults and chil-
dren and had medical and surgical services. These hospi-
tals ranged in size from 100 beds up to ~2000 beds.
Q2: What type of CCP donation does your institution per-
form? How many times is a donor allowed to donate CCP
by apheresis, and over what time period? Is the frequency
different from routine plasma donation by apheresis? If
whole blood (WB) is collected, are red blood cells and/or
platelets derived from the WB donation used for standard
transfusion?

All respondents indicated that CCP is collected in their
institution using plasmapheresis (Table 2). The frequency
of plasmapheresis was variable between institutions.
While 20 respondents indicated that the frequency did
not differ from that of routine plasmapheresis, five insti-
tutions had CCP collection made at a higher frequency
than what is permitted routinely. Two respondents indi-
cated that plasmapheresis was an infrequent procedure in
their institutions, only used for specific indications (e.g.
collection of plasma for IgA-deficient patients) or was
only established for CCP collection.

The majority of the institutions

(n=16) allowed

plasmapheresis every 2 weeks, while six allowed every

week with variable maximum allowable donations per
donor. The highest donation frequency was every 48 h
reported by three centres. In Héma-Québec (Canada), CCP
collection was initially performed at a frequency identical
to that of standard plasmapheresis procedures (every
6 days, up to 12 weeks after first donation) for early CCP
donations, but decreased to a maximum of 6 weeks after
resolution of symptoms, considering the reported decline
in the SARS-CoV-2 antibody titre with time [13-15]. In
Singapore, the CCP plasmapheresis was initially con-
ducted at the standard plasmapheresis procedure fre-
quency and was subsequently increased to every 2 weeks
to allow more frequent donation.

Eight institutions collected WB and plasmapheresis if

the donor/units were found to have anti-SARS-CoV-2
antibodies, and donors meet all other donor eligibility cri-
teria. Considering that these donors fulfilled blood dona-
tion qualifications and testing for transfusion-transmitted
infections, red blood cells and/or platelet components
derived from such donated WB were labelled for clinical
use. This decision necessitated approval by the institu-
tional ethics committee in Argentina. Two blood centres
in the USA (American Red Cross and OneBlood) applied a
minimum deferral period of 14 days from the time of res-
olution of COVID-19 infection for CCP and WB donation.
Plasma components from qualified blood donors were
labelled as CCP if they met the necessary levels of anti-
SARS-CoV-2 antibodies. In Italy, WB collection from
recovered COVID-19 individuals was introduced at later
stages of the pandemic, and donors were allowed to
donate blood after 10 days of recovery. In Norway, the
decision to use derived red blood cells (RBCs) and plate-
lets for standard transfusion was based on the European
Center for Disease Prevention and Control and European
Blood Alliance guidelines recommending accepting WB
donors after 28 days following recovery. The same rule
was applied in Australia and Israel. In Singapore, only
male blood donors who had made standard WB donation
with a history of COVID-19 within 6 months before the
donation had their samples tested for SARS-CoV-2 neu-
tralizing antibodies. Based on the antibody level present,
a decision was made to label the WB-derived plasma as
CCP. Derived RBCs and platelet components were labelled
for clinical use. Some respondents indicated that the deci-
sion of labelling units as for standard components was
made based on a lack of evidence of SARS-CoV-2 trans-
fusion transmission (Norway, Australia).
Q3: Is collected CCP intended for transfusion, prophylaxis,
or fractionation purposes? If collected for transfusion,
kindly indicate if collected for compassionate-use, trial-
use or both?

All respondents indicated that CCP is collected for
transfusion purposes, and one also used it for preparation

© 2021 International Society of Blood Transfusion
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Table 1 Demographics of participating institutions

RBCs
Hospital transfused/
Country, Institution Type of institution Beds year Approximate number of collections/year
Americas
Argentina Hospital-based BTS/BB 421 587 WB: 600
Brazil Hospital-based BS 510 6000 WB: 5500; Apheresis: 1750
Canada, Héma-Québec National BE - - WB: 220 000; Plateletpheresis: 40 000
Canada, CBS National BS - - WB: 763 319; Plateletpheresis: 11 339
United States, Vitalant Regional blood collector/TS - - RBCs: 87 000; PLT: 25 000
United States, ARC National BE - - WB: 4-4 million; Apheresis: 1-4 million
United States, OneBlood Regional BS/BC - - WB: 790 700; Plateletpheresis:48 507
Africa
South Africa, SANBS Regional BS/BC - - WB: 900 000; Plateletpheresis: 18 138
South Africa, UCT Regional BS/BC - - WB: 147 684; PLT: 9265
Eastern Mediterranean Region
Egypt Hospital-based BS 100 25 000 Data not provided
Israel National BE - - WB: 265 000, Plateletpheresis:550
Oman Hospital-based BS 450 18 500 WB: 12 500, Plateletpheresis: on demand
Saudi Arabia Hospital-based BS 780 12 000 WB: 12 500; Plateletpheresis: 100
Europe
Belgium National BE - - RBCs: 160 000; PLT: 11 000
Finland National BE - - WB: 200 000; Plateletpheresis: 2500
France National BE - - WB: 2.5 million; Apheresis: 440 000
Germany Regional BS/BC - - WB: 5849; Plateletpheresis: 379
Italy National BC - - WB and apheresis: 2 996 264
Norway Hospital-based BS/BC - - WB: ~175 000; Plateletpheresis: 5000
The Netherlands National BE - - WB: 413 653; Apheresis 313 811
Turkey, BUU Hospital-based BS 900 22 000 WB: 20 000; Plateletpheresis: 1700
Turkey, TRC National BS/BC - - WB: 2 766 581; Apheresis: 42 656
Turkey, AHGH Hospital-based BTS/BB 2129/16 44 465 WB: 1080; Apheresis: 5800
hospitals
United Kingdom National BE - - RBCs: 1-4 million; PLT: 255 000
South-East Asia
India, AIIMS Hospital-based BTS/BB 2000 75 000 WB: 80 000; Apheresis: 2000
India, PGIMER Hospital-based BTS/BB 1740 135 685 WB: 57 842
Indonesia National BS/BC - - WB: 3 523 982
Western Pacific
Australia National BS/BC - - WB: 690 115; Plateletpheresis 27 024
China, BRCBC, WHBC, Regional BS/BC - - BRCBC: WB: 450 000, Plateletpheresis:
SXBC 68 000
WHBC: WB: 350 000, Plateletpheresis:
70 000
SXBC: WB:32 000, Plateletpheresis: 40 000
Hong Kong, China Regional BS/BC - - WB: ~215 000; Apheresis: ~10 000
Singapore, HAS, TTSH National BE (HAS) Hospital- >1700 15 000 WB: 117 000; Apheresis: 8000
based
BTS/BB (TTSH)
South Korea Hospital-based BTS/BB 2437 50 200 NA

AHGH, Acibadem Health Group Hospitals; AlIMS, All India Institute of Medical Sciences; ARC, American Red Cross; BB, blood bank; BC, blood centre; BE,
blood establishment; BRCBC, Beijing Red Cross Blood Center; BS, blood service; BTS, blood transfusion service; BUU, Bursa Uludag University; CBS, Cana-
dian Blood Services; HAS, Health Sciences Authority; PGIMER, Post Graduate Institute of Medical Education and Research; PLT, platelets; RBC, red blood
cell; SANBS, South African National Blood Service; SXBC, Shaanxi Blood Center; TRC, Turkish Red Crescent; TS, transfusion service; TTSH, Tan Tock Seng
Hospital; UCT, University of Cape Town; WB, whole blood; WHBC, Wuhan Blood Center.
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of minipool CoV immunoglobulin (CoVIg). A total of 20
institutions collected CCP for clinical trials and compas-
sionate use. Of these, four institutions had CCP initially
collected for use in clinical trials but later was provided
on a compassionate basis (India; Hong Kong; China, in
Wuhan; Italy; Table 2).

Eight institutions had CCP collected for transfusion in
clinical trials only. Three respondents indicated that the
CCP had been used in rare cases on a compassionate basis
outside a clinical trial setting (Saudi Arabia; Australia;
and the UK). A regional institution in the USA had CCP
initially provided for use in both compassionate and
study protocols, but since the Mayo Clinic investigational
new drug trial was completed, CCP was provided as an
investigational new drug.

In Brazil, CCP was collected mostly for use within the
setting of clinical trials for patients with severe pneumo-
nia, and to a lesser extent, for compassionate use depend-
ing on the physician’s request. Two institutions collected
CCP solely for compassionate use (Singapore; one in Tur-
key). In the Netherlands, the compassionate use of CCP
was offered for immune-compromised hospitalized
patients with persistent and/or severe COVID-19 disease.
CCP was also collected for clinical trials and as a source
plasma for CoVIg production.

Six institutions have been collecting CCP for fractiona-

tion purposes. The use of CCP for fractionation was under
consideration in Canada, Norway and France at the time
of response to this international forum.
Q4: Describe the CCP donor eligibility and recovery criteria
used in your institution? Do they need to have a confirma-
tory test result status of past COVID-19 infection before
CCP donation? What type of test?

Laboratory confirmation of COVID-19 infection

The donor eligibility criteria varied dramatically between
countries (Table 3). All institutions, except the French and
Australian, required proof of a previous COVID-19 infec-
tion, either in the form of a positive SARS-CoV-2 poly-
merase chain reaction (PCR) test (29 respondents) or anti-
SARS-CoV-2 antibodies (17 respondents). In France, dur-
ing the first peak of COVID-19 pandemic, patients with
mild clinical symptoms were not systematically tested by
SARS-CoV-2 polymerase chain reaction (PCR). The diag-
nosis of COVID-19 was made presumptively based on
patients’ symptoms. In Australia, donors had to report
that they had a ‘laboratory-confirmed COVID-19 infec-
tion’ as per the national guidelines for a confirmed case
(tested positive by RNA or cell culture with PCR confir-
mation or showed evidence of seroconversion). However,
donors were not required to provide the diagnostic report
when presenting to donate CCP.

Time to donate and confirmatory negative tests

The vast majority of respondents indicated that donors
were accepted for CCP donation 28 days after the resolu-
tion of signs/symptoms without any testing. In Italy, this
deferral period however needed to be accompanied by a
negative SARS-CoV-2 PCR. Alternatively, donors with no
prior history of hospitalization could be accepted if
SARS-CoV-2 PCR was performed at least 10 days after
the onset of symptoms, with negative test results obtained
at least 3 days from resolution of signs/symptoms. In
Hong Kong, this deferral period was accompanied by a
negative SARS-CoV-2 PCR on both nasopharyngeal swab
and blood serum within 1 week prior to CCP donation.

Ten respondents indicated that donors were accepted
for CCP donation 14 days after the resolution of signs
and symptoms without testing. There were some institu-
tions accepting the CCP donor 14 days after resolution of
signs/symptoms if they had one negative SARS-CoV-2
PCR on nasopharyngeal swab. Other institutions required
two negative test results. In Brazil, donors who remained
reactive by the PCR were invited to perform a third PCR
test after an additional deferral period of 14 days. If the
PCR test remained positive, the donor was deferred from
the CCP collection programme [16]. In China and one
institution in India, the two SARS-CoV-2 PCR tests had
to be performed 24 h apart. The regional blood ser-
vices/centres in China required a PCR test performed at a
minimum of 3 weeks after the onset of symptoms. In the
national blood centre and one hospital-based blood ser-
vice in Turkey, one of the SARS-CoV-2 PCR tests had to
be performed within 48 h prior to CCP donation.

Three respondents indicated an acceptance criterion
different from the above. In Egypt, donors were accepted
after 10 days or more from the resolution of symptoms or
if they had two negative PCR tests minimum 24 h apart.
In South Korea, CCP collection is allowed 14 days after
quarantine release (if no signs and symptoms for 10 days
upon confirming the infection). Donors were also tested
twice, at least 24 h apart, 14-28 days from quarantine
release before donation. In Belgium, donors were accepted
17 days after recovery. In a regional blood centre in
Hong Kong, donors had to have a documented SARS-
CoV-2 PCR test on nasopharyngeal swab 4 weeks before
donation, and a negative SARS-CoV-2 PCR on nasopha-
ryngeal swab and serum within 1 week prior to CCP
donation.

Evolution of eligibility criteria

The eligibility criteria evolved in some countries due to
testing limitations at certain phases of the pandemic or
changes in the definition of a confirmed case. For

© 2021 International Society of Blood Transfusion
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instance, in Norway and France, testing by SARS-CoV-2
PCR was limited at some stages of the pandemic; there-
fore, presumably recovered patients were allowed to
donate CCP and were tested for the presence of antibod-
ies. This criterion was added to the donor eligibility crite-
ria to include donors if a laboratory-confirmed diagnosis
was not available. In the Netherlands, a confirmatory
SARS-CoV-2 PCR of past infection was required for all
donors at the initial stages. This requirement was tem-
porarily removed for CoVIg source plasma donors before
it was re-introduced when a lower proportion of these
donors were found to have anti-SARS-CoV-2 antibodies
compared with apheresis donors (60% vs. 85%).

In the USA, South Africa and Finland, testing was ini-
tially required to confirm non-reactivity of SARS-CoV-2
PCR before CCP donation, but this requirement was later
removed. In the USA, donors were initially required to
have proof of infection in the form of a positive SARS-
CoV-2 PCR test and/or antibody test results and be
28 days from infection and symptom-free. The latter cri-
terion was changed to complete resolution of symptoms
at least 14 days before the donation [17]. In Argentina,
the eligibility criteria initially required negative SARS-
CoV-2 PCR on two tests performed 24 h apart, 14 days
after resolution of signs/symptoms. This latter criterion
was changed to accept donors at least 14 days after
symptoms resolution with 1-2 negative PCR tests. Later
on, the eligibility criteria included acceptance of donors
28 days post-resolution of symptoms without additional
testing. In Singapore, the definition of clinical recovery
has evolved with the evolution of the criteria for release
from quarantine. Initially, it was defined by the resolution
of fever and any clinical symptoms for at least 24 h,
along with a negative SARS-CoV-2 PCR from 2 separate
nasopharyngeal swabs taken 24 h apart. Since May 2020,
compromised patients could de-isolate
21 days after onset of symptoms if feeling well without
further testing. Hence, donors were later accepted 28 days
after recovery without testing.

non-immune

Definition of recovery

The definition of recovery was variable between coun-
tries. The majority of the institutions used a complete res-
olution of symptoms. Other institutions required
confirmation of negative SARS-CoV-2 testing and the
absence of symptoms. Some institutions relied on the reg-
ulatory authorities’ definition (e.g. Ministry of Health in
Singapore; China; Argentina; and Italy). In the Australian
and Norwegian blood centres, donors with residual symp-
toms (e.g. residual loss of smell and fatigue) could be
accepted for CCP donation after medical assessment.

© 2021 International Society of Blood Transfusion
Vox Sanguinis (2021) 116, 1117-1135

Other eligibility criteria

A few respondents indicated other eligibility criteria for
CCP donation. In six countries (Canada; India; Oman;
Italy; Egypt; and South Africa), male and nulliparous
female donors with no history of pregnancy were
accepted as CCP donors. In Italy, other donors were
accepted for CCP donation for fractionation purposes. In
Finland and the UK, both male donors and female donors
tested for anti-HLA-antibodies were accepted. In the UK,
potential female donors also had to be tested for anti-
HNA antibodies. In the USA, at time of this international
forum, individuals who had received the SARS CoV-2
vaccine were accepted to donate CCP if they have had
symptoms of COVID-19 and a positive test result from a
diagnostic test approved, cleared or authorized by FDA,
received the COVID-19 vaccine after diagnosis of COVID-
19 and were within six months after complete resolution
of COVID-19 symptoms [17].

Q5: Does your institution test the CCP donor for SARS-
CoV-2 by PCR before donation to confirm clearance of the
infection?

The vast majority of the institutions did not perform
SARS-CoV-2 PCR testing on the donation, or on the
donor, prior to donation to confirm the clearance of the
infection (Table 3). However, some specificities were
noted in institutions that perform testing. In Brazil,
donors should have had a negative SARS-CoV-2 PCR
either on nasopharyngeal swab or serum. In Germany,
donors were tested for SARS-CoV-2 by PCR during a pre-
donation visit (typically 14 days prior to donation). A
donation was possible 14 days after a negative PCR test,
at the earliest. In regional blood services/centres in China
and Hong Kong, testing was performed in the recruiting
hospitals. One centre in China performed SARS-CoV-2
NAT test either on a pool of 6-8 plasma samples or ID-
NAT [18]. In Hong Kong, donor eligibility criteria
required negativity for SARS-CoV-2 on nasopharyngeal
swab and serum within 1 week of donation. In Singapore,
donor blood samples needed to be tested and confirmed
negative for SARS-CoV-2 PCR before CCP donation.
However, this requirement was later removed.

Q6: Does your institution test the CCP donor for anti-
SARS-CoV-2 antibodies before donation?

The practice of testing CCP donors for anti-SARS-CoV-
2 antibodies before the donation was variable (Table 3).
Sixteen institutions from 13 countries required antibody
testing on the donor before the donation, and only those
with a predetermined cut-off level were accepted to
donate CCP. The system in the regional blood ser-
vices/centres in China was dependent on the recruiting
hospitals in performing testing before referral of the
donor to the blood centres for CCP donation. One centre
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however performed the testing in-house. Institutions in
other countries either performed testing in-house or in an
external laboratory. This infers that donors underwent a
screening before being accepted for donation. In the insti-
tution from Brazil, both SARS-CoV-2 PCR results and the
virus-neutralizing antibodies data were made available
before medical screening for assessing the donor’s eligi-
bility for donation. A total of nine respondents indicated
that testing was instead performed at the time of dona-
tion. In Singapore, testing was performed at time of
donor screening and repeated on the day of donation.

Testing for anti-SARS-CoV-2 antibodies was performed
using different testing platforms such as the enzyme-
linked immunosorbent assay (ELISA), chemiluminescent
assay (CLIA), chemiluminescent microparticle immunoas-
say (CMIA) and the virus neutralization test (Table 4). A
few institutions relied on a rapid screen test of donors for
the presence of anti-SARS-CoV-2 antibodies on the day
of donation. Some centres used two different testing
methods to screen the donors, either using different test-
ing platforms or different manufacturers. In Brazil, both
the ELISA and virus neutralization tests were done, but
the decision to accept the donation depended on the neu-
tralization test results. In a blood centre in the USA (One-
Blood), two CLIA methods were used: a screening test (to
detect anti-spike protein) and a confirmatory assay (to
detect anti-nucleocapsid protein). If the signal-to-cut-off
(S/Q) ratio on the screening test was 10 or greater, this
result was confirmed by the confirmatory test. In Israel, a
rapid test was first performed to screen all donors. Donors
with negative results on the rapid test were further tested
using a CMIA method.

Q7: Does your institution test the CCP unit for anti-
SARS-CoV-2 antibodies? Are samples collected from the
CCP unit and freezed/archived for future assessment?

A total of 23 institutions tested the CCP units for anti-
SARS-CoV-2 antibodies, eleven tested the donor on the
donation day (Table 4). Some centres pre-screened the
donors by an antibody testing before donation, as
described above, and repeated the testing on the unit on
the day of donation using the same or additional testing
methods. Different test methods were used in qualifying
the units, and the cut-off criteria to accept the units var-
ied among centres and testing methodology used, with
some institutions using the manufacturer’s cut-offs, others
a higher cut-off. The specificity of the ELISA, CMIA and
CLIA tests used was variable, including viral spike pro-
tein, nucleocapsid protein or receptor-binding domain.
Moreover, some of these tests were IgG specific, while
others were reactive for other antibodies.

Thirteen institutions indicated a virus neutralization
test performed on a sample collected on the day of dona-
tion €/or the collected unit (Brazil; Canada; one centre in

South Africa; Saudi Arabia; Belgium; Finland; France;
Germany; Italy; Norway; Australia; Hong Kong and Sin-
gapore). The acceptable level of virus neutralization titre
ranged from >1:20 up to >1:320. In Finland and Norway,
no cut-off has been set in accepting the donation. In Sin-
gapore, the viral neutralization test that is based on anti-
body-mediated blockage of angiotensin-converting
enzyme (ACE)-2 spike protein interaction was done at the
time of donor screening using an in-house SARS-CoV-2
surrogate virus [19]. In France, the virus neutralization
test was assessed using live SARS-CoV-2 virus, as
described by Gallian et al. [20].

The criteria to accept donated CCP units for use varies
between centres and few centres utilized more than one
test or relied on a step-wise approach in qualifying the
units. Four institutions decided on diverting the unit to
transfusion or fractionation based on titre levels (Aus-
tralia; one centre in South Africa; Israel; Egypt). Twenty-
seven correspondents indicated that samples from the
units are archived for future testing.

Q8: Is CCP subjected to a pathogen-reduction treatment?

A majority of the institutions (20), located in both
high-income countries (HIC) or low- and middle-income
countries (LMIC), did not apply any pathogen reduction
treatment on the CCP units (Table 4). Among the institu-
tions which performed pathogen reduction, five used the
Intercept® Blood system (Cerus Corporation), three used
the Mirasol® Pathogen Reduction Technology (Terumo
BCT) and three used a methylene blue treatment, includ-
ing two institutions in China. One institution in Egypt
reported the use of caprylic acid, a purification and virus
inactivation agent employed in a process to prepare mini-
pool CoVIg [21].

Q9: Does your institution accept recipients of CCP for con-
valescent plasma donation?

Nine institutions accepted recipients of CCP as being
themselves a donor of CCP (Table 5). Sixteen institutions
indicated that these CCP recipients were not allowed to
donate CCP (unless as part of a study in one institution in
Egypt). In some of these countries, the reason was related
to existing donor deferral period after transfusion which
exceeds the maximum period allowable for CCP donation
as per local protocols. For instance, in Canada, all plasma
recipients (including CCP) are deferred from donating
blood products for a period of 6 months. As a result,
these individuals will not be accepted for CCP donations
because of the long delay, which exceeds the 6 weeks
post-recovery timeframe for CCP donation. Other respon-
dents indicated that considering that the deferral period
for transfusion recipients before allowing them to donate
blood is 12 months, recipients of CCP cannot be accepted
for convalescent plasma donation (Brazil; India; Turkey;
Australia; China; and Singapore). Institutions that allowed

© 2021 International Society of Blood Transfusion
Vox Sanguinis (2021) 116, 1117-1135



1127

International Forum

ON

(P3u123ds J0u 3dAY) SaA
ON

®1d3043LINI

ON

AN|q AUSJAYRN

©®1d30¥3INI
®l0selN

oN

uonnposd uinqojbounwiwi
104 pRY djAide) Aq uoneaindeur sniia padojaaud pid

PaYsI|QeISa 10N
091:12

0z 1<

08:l 28 2 00
JuoN

0ze: 1<

081

¢<ao0

(uorzpu0nILLY) H-1 < S
(uorsnysunay) ¥ < DS
JAIIEIY

(uonzpuondLy) 0L JfS
(uoisnjsunay) 1< QfS
(uonpuondLY) JWINY 0-01<
(uoisnjsunay) (wny 0-1 <
IA1IRIY

INA 's¥s31 xa|dnnw

3SNOY-U| 'SIS3} [BIDIWIWOD Z-A0D-SYYS-1IUY

INA
INA

pINA (NNININIOYN3) VSIN3

INA
INA

INA
(NNIINI0YN3) VSIT3

(303uy21y) VIND
(39vewieyd) 131 pidey

(sAs2313) VI
(IWNTOVYIN) VITD
(Va3any) 1s3L pidey

SIA
SIA
eON
SIA
SIA
eON

mOZ

SIA

SIA

SIA

AemioN

Aley

Auew.Ro

Ruel

puejuy

wnibjag
3doung

elqely Ipnes

uewQ

138IS|

1dAB3

Uu0IB3Y UBSUEBLIDYIPIP UIISE]

®@[0sellN (uoisnysuniz) 091:1< INA SIA 10N 'Bdyy yinos
(uonnobuondD.Ly)

®@1d3D43INI 4J0-1nd> oN(uoysnysunaz) 0-1 < A0 LVSI3 SOA  SANVS "BV Yinos
BILIY

(A103pwiirjuod) (sAsa313) vI1d poojgauQ

ON 0L <SS (6uu23.1) (SOYLIA) YIND SIA 'S3383IS panuN

ON 01 <9fS (SOYLIA) VI SIA D4y 'saie1s pajun

JupjpIIA

ON uonn|ip ewseld QOL:L 18 40-INd< (unwwioing) ys3 ¢ON 'S3383IS panuN

ON 091:1< 40 311 %9 |Nyd INA SIA Sg0 'epeue)

29G9n9

ON uonn|ip ewseld QOL:L 18 4J0-INd< qVSIn3 SIA -DWH 'epeue)

VS

®1d3043INI VYNO9L:L< INA SIA |izeag

ON 008< (4vaInod) vSin3 2ON eunuabiy
sedtwy
Zuoneandeur udboyjeq uoljeuop/iouop POy ¢bunsay uonnyysu| ‘Ajuno)

Agtjenb 0} ey gy0-3n)

spoy3aw Bupsay satpoque Z-A0)-SHYS-HuY

Apoquyue jusuodwo)

uonedlpow Juauodwod 4J) pue spoyiaw bunsay Apogqnuy + dqeg

© 2021 International Society of Blood Transfusion

Vox Sanguinis (2021) 116, 1117-1135



International Forum

1128

‘08:1< 34111 Apoqrue Buizijesinau & 3nBY PUE S)S3) BUILSIIDS OM] Y3 4O U0 UO IAINSOd 3Q ISNW UOITBUOP Y3 'ISN [BIIUI 104 ISBI] 104,

‘08:1< 34113 Apoqiue Buiziiennau e aney pue s3s3} Bujuaaids oMy 3y3 4o 3uo U0 IARISOd 3q ISNW UOIBUOP Y} ‘UoIsnysuel} Jo4.
"ABSSE V/S[13 £-A0)-SHVS-1UE UNWWIOINT UO (3-G J31|4e3) § > pue (L-| JAIlIE3) 9-| S01es 4O UMM SHUN 43D 10} dUop sI 353} Apoquue Buizijenna,
"PANUIRUOISIP SeM J3JB| 3Y} JIAIMOY 'S3IPOQIIUE Bulzi|einau 4o} Paisd} 31am 3s3} YS[1T Uo 40 Ybiy Apuanuyns yum ssjdwes ‘Ajjeniul,
'S3110JE0QE] ,SI0JEI0QE(|0I [EUIIIXD 1B UOP e ABSSE AJIDIX0J0IAD PIJEIPIUI-[|9) Ju3puadap-Apoqiue ‘Aesse uonezijennau ‘uiazoad axids €303 Jsuiebe SIIPOQIUE Z-A0 SHYS-IUY,

"3|dwes Jouop 3y} uo suop s Bunsal

1193u3) poojg UBYNM JGHM :PO0IQq dJoym ‘gM

'153] UOIeZI[R4INAU SNIIA ‘[NA ‘umo] de) Jo Ansidalun ‘[JN ‘(eHdsSOH BUIS %201 uel ‘HSL] ‘IUSAIY PAY YsHN] ‘JY] 43UI) poolg IXUeeYS ‘IGXS ‘Xpul J40-1nd 03 [eubis ')[S ‘Z-SNIIABUOIOD JWOIPUAS A10)
-eJ1dsa4 ANJE IIAIS 'Z-A\0D-SHVS IAIIS PoO|g [BUOIEN UBILY YINOS 'SGNVS ‘Yd4e3sy pue uoijedanpj [edIPIJ\ JO 3nysu| djenpels) 1504 "4INI9d ‘o1ed Aysuap [ednndo ‘gQ ‘3|qedijdde jou 'yN ‘Ayuioyiny
SUANS Y}EAH 'SYH ‘AeSSE JUQI0SOUNWWI PXUI[-IWAZUD "YS[1T ‘Aesseounwiwi I]d13edodiw JUDSIUIWNIWAYY V[N ‘ABSSEOUNWIWI WAZUD DUDSIUIWNIWIYD "Y[TD SIDIAIIS poo|g uelpeue) 'sg) ‘Ays
-13AIUN Bepnin esing 'NNg ‘491Ul poojg ssou) Py bulliag ‘IgIUg :w/iun DULQIOSE ‘MY SSOI) PAY UBILIWY ‘JYY ‘SIDUIIDS [BIIPIN 4O AN1ISU| BIpU| [V 'SINIIY -S|e}IdSOH dnolg yjeay wapeqy 'HOHY

ON 01 <100 (SYI4V) 1593 pidey SIA €210} YyInos
HSLL
ON (am) ov: 1< ‘(sisauaydy) 08 <1< INA N 'SyH ‘210debuig
ON 08:1< INA SIA euly) 'buoy buoy
28XS “DGHM
an|q AUIJAYII|N d|qelieA 0z€:L < 8301 091:1 < DF| (Ie301) ¥SI13 (961) vsI13 SIA 28049 'Buly)
(uoapuoILLY) OY:L<
(uoisnjsuniy) 08:1< INA
1 2340 (bu1u32.35)
ON PL2J/S  (NNWINIOYNT) YSIT3 (Buruaauns) (131YIY) YIND JSPA eljensny
J119Bd UIISIM
oN 08:1< (d33seq unssy) 1531 pidey 2ON e1sauopu|
ON 0€l <JfS (So4LIA) VI eON H3NIDd 'elpul
ON vl < IS (39091YRIY) VIND «ON SWIIY "eipu]
ISy 1se3-yinos
ON 9<do (NNININIOYN3) VSIT3 SIA wopbury payun
®@1d3043INI IAdEIY 153} pidey <ON HOHY ‘ASqun)
®@|0oseulN pasojdsipun (sAs2313) ¥IND (NNIAWI0YNT) VSITA SIA 241 ‘AMnL
ON Y1 <JfS (39311Y24v) VIND eON nng ‘Asng
ON 1:0<ao0 vsSi3 SIA SPUelIayIaN 3yl
Juoneadeur udboyyeq uoijeuop/iouop POYdN ébunsay uonnyysu| ‘Asyuno)

Ajienb 03 eLL yyo-1n)

spoyaw Buisa) saIpoqrue Z-A0)-SHYS-1IUY

Apoqniue jusuodwo)

(PanuBU)) ¥ djqeL

© 2021 International Society of Blood Transfusion

Vox Sanguinis (2021) 116, 1117-1135



1129

International Forum

syjuow z|

sypuow |
syuow 9
syuow 4
syuow |

syuow
syuow 4

syluow ¢
syuow g1
syjuow 9

syuow ¢
syiuow ¢

syluow ¢
syuow ¢

syjuows 9

syiuow 9
sypuow |

syuow z1|

oN
SIA
oN
SIA
oN
SIA
20U 95
SIA

oN

SIA
SIA

SIA
SIA

SIA
Ad1jod oN

SIA
SIA

SIA
SIA
ON
SIA
SIA
SIA

SIA

AJSA0JJ woiy sAep 8z

syuow 9
syiuow 4

VN

VN
sypuow 4

syjuow 9

syluow ¢
syiuow ¢

paiydads JoN
syjuow ¢

SIA
ON

pON

ON

pON

SIA

,930U 335
ON

AI3A023
AJan0d31
AJIN0I
AI3A03
AJan0d31
A0
UVEVGAERY

wo.} shep 8z
wo.j shep gg
woJy sAep gz
wo.} shep 8z
wo.j shep 1
woJy sAep gz
wouj shep QL

AJdA0dA WOl SHIIM

syuaned pazieyidsoy Joj syyuow 4
2ON 'swoydwAs Jo uoiINn|osal e sAe gg
syuaned pazijeidsoy Joy syyuow ¢

syuaned pazijeyidsoy 4o} syuow g

JUN 2AI3A0D21 woly sAep gz
SIA AI9A0231 wiouy sAep gz

dnewoldwAse Ji

‘qems dA13Isod dy3 JO ep Ay} 4k sAep gz
papRapun -10- 'swoldwAs 40 uoiIN|osal I3 sAep 8z
OoN swoldwAs 4O UoIIN|0SAI I3 e SAep 8g
SIA swoldwAs 0 uoIIN|osal I} shep 8z
©ON AI3n0d31 wouy SAep 1
SIA swoldwAs 40 uoIIN|0SI Jd)4e SAep 41|
SIA swoldwAS JO U0IIN|0SAI JIYe SABP |
SIA swoldwAs J0 uoIIN|0SI Jd)4e SAep 41|
SIA swoldwAs JO U0IIN|0SAI JIYJe SABP |
ON swoldwAs J0 uoIIN|osal e shep 8z
ON swoldwAs 0 uoIIN|0SI Jd)4e SAep |z
ON swoldwAsS JO U0IIN|0SAI JIYe SABP |
ON SwoldwAs Jo uoin|osas J3ye sAep 09
AJIN0DS WOy

shep 8z ~10- ¥dd Z-A\0J-SHYS Aiebau

ON Y3m swoydwAs Jo uoinjosal wolj sAep |

SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA

SIA

SIA
SIA

SIA

SIA
SIA

SIA

SIA
SIA

SIA
SIA

SIA
SIA

SIA
SIA

SIA

wopbury payun
HOHY ‘ASquny
241 ‘Axang
nng ‘Aang
SPUBLIAYIN YL
AemioN

Aley

Auew.Ro

uely

puejuy
wnibjag
3doung

elqely 1pnes
uewQ
BN
1dAB3

uo1Bay UBIUELIJPI UIISE]

100 "BV Y3nos
SANYS 'edL3y Unos
By
Po0JgauQ 'S33BIS PauN
24y 'saelS pajun
JUDIDIIA SIS pAUUN
S6D "epeue)
22Q2ND-PWIH 'epeue)
lizeig

eunuabay
SedLdwWy

uoijeuop poojq
940j2q AR D)) e Joj

BLIDJLD  [BAIROP  wnwiulpy

£poojq deuop
0} pamoje

spuldAL D))

uoneuop 439
310J3q JudldA 4D e 104

BLIDJD  [BLIJDP  wnuiuIpy

£d2) jeuop poojq £poojq 3jeuop o0}
0} pamojje  Buijeuop 1oy BLIDJD [BAIJOP WNWIUIN  PIMO||E  S|ENPIAIpUI
spualdal  4d) P3I3A0I3Y

uonnyysu| ‘A1yuno)

e149}11d AM[1q161]3 Jouop poo|q JO UoEIIPOW PIERI-AIA0D S 2l9el

© 2021 International Society of Blood Transfusion

Vox Sanguinis (2021) 116, 1117-1135



1130 International Forum

‘uoljeuonel) Joj ewseld Ajuo,

‘qems [eabuhieydoseu uo Yod-14 2-A0J-SHYS 2Anebau e buipnjoul,

"pO0|Qq BUOP 0} PIMO|[E 10U e SIuIdIdA uoisnjsuel|

"A1unod ay3 ur pajiels 324 Jou sey uoisnysues} 43,

"Apnis e Jo yied i ssaun,

"3SE3SIP AU} JO Loy pliw e pey Adyy y,

13U3) poolg ueynpy ‘IGHM ‘umo] ade) Jo AysIaAlUN ‘1IN ‘[eHdsoH Buls 390] ue] 'HSII ‘3UASAY Py ysiIng ‘JYL

1131U3) poo|g IXUBBYS ‘DGXS ‘IS POO|g [BUOIIEN UBDLLY YINOS 'SGNVYS ‘Yd2B3sy pue uoijedanp3 [edIpIj\ JO 31n}Isu| djenpels) 3504 "YINI9d 21qedijdde jou 'yN ‘Aioyiny saduaids yijeaH 'SyH 'SNIAIRS
poo|g ueipeue) 'sg) ‘Alisiaaiun bepnin esing ‘nng '423u) poojg ssoi) pay builldg 'IgIyg Ss04) PY UBILIRWY ‘JYY ‘SIVUINS [EIPIIA JO IN3ISU| eIpul [IY 'SINIY ‘S|eHdsoH dnoig yijeaH wlpeqRy 'HOHY

syjuow g| SIA - ON AJIA0DI WOLY SYIUOW € SIA 8310y Yinos
syuow g1 SIA - ON A19n0231 woly shep 8z SIA HS11 ‘SyH ‘diodebuig
syuow g1 SIA - pap3pun AJSA0D) Woiy SAep 081 SIA euly) 'buoy buoy

J8XS

SIEdA § wnwiuly SIA - ON AJIA0DI WOL) SYUOW 9 SIA DGHM D8049 'euiy)
syluow g\ SIA - ON AJIN0D3J woly sAep 87 SIA elessny
J1419Bd UIISIM

syuow g1 SIA paiydads JoN SIA swoldwAs J0 uoIIN|0SI I3} sAep ¢ SIA eIsauopu|
syluow g\ SIA - OoN AJIA0DJ woly sAep 82 SIA YIWIDd 'eipu)
syuow ¢g| SIA - oN AI3A031 wiol) SAep 8z SIA SWIIY 'elpu)

eisy 1se3-yinos

uojeuop poojq  ;poojq euop uogeuop 43) ¢ddD reuop poojq £poojq 3jeuop 0 uonnsu| *Auno)
31043q uadpPI d)) B 404 0} pamojle  31043q judidRaa 4)) € 4oy 0} pamojje  Buijeuop 404 BLISILD [BAIIJIP WNWIUIN  PIMOJE  S|BNPIAIpUI
BMIMD  [BLP  wnunuily  SpUIdRA 4)) B  jeadRp  wnwiuipy  sudidpa ¢d) PaJ3A0d3Y

(panunuo)) g 3jqeL

© 2021 International Society of Blood Transfusion

Vox Sanguinis (2021) 116, 1117-1135



International Forum 1131

CCP recipients to donate CCP had a shorter deferral per-
iod post-transfusion (e.g. 3 months in South Africa,
4 months in Belgium). A few institutions do not accept
recipients of CCP to donate CCP although they accept
other recipients of transfusions (Germany and South
Korea). On the other hand, in the UK recipients of CCP
are accepted for convalescent plasma donation, although
they are not accepted as donors for any other blood com-
ponents. Three institutions mentioned that no decision
was made yet, and one institution (Italy) used the plasma
collected from those donors for fractionation purposes
only, in line with practice with other blood donors as a
means of mitigating the risk of transfusion-related acute
lung injury.

Q10: Does your institution accept individuals recovered
from COVID-19 infection for standard WB or apheresis
(platelet or plasma) donation? What is the minimum
deferral period after recovery before WB or apheresis
donation?

All institutions indicated that they accepted individuals

who recovered from COVID-19 for blood donation
(Table 5). There were substantial variations in the deferral
period applied that ranged from 10 days to 180 days. A
majority of institutions implemented a deferral of 14 to
28 days after recovery or resolution of signs and symp-
toms. In a few institutions, deferral periods of 10 or
14 days were combined with a confirmation of the reso-
lution of the infection by a PCR test on nasopharyngeal
swab (in Italy and Argentina, respectively). In two institu-
tions, a longer deferral period of 3 or 4 months was
applied for individuals who experienced severe COVID-19
disease or were hospitalized (in Finland and France,
respectively).
Q11: Does your institution accept recipients of CCP
for standard WB or apheresis (platelet or plasma) dona-
tion? What is the minimum deferral period after CCP
transfusion before WB or apheresis donation can be
made?

Most institutions (27; including 3
China) responded that they accepted recipients of CCP

institutions in

for WB or plasma donations (Table 5). Among these,
substantial differences in the duration of the deferral
period were noticed, probably reflecting differential per-
ception of the possible risks, if any, to the recipient. The
deferral period ranged from 3 months (five institutions),
4 months (three institutions), 6 months (four institutions)
and 12 months (thirteen institutions). Three regional
blood services/centres in China indicated a period of at
least 5 years.

By contrast, five institutions (one regional institution
in the USA and the national blood establishments and
centres of France; the Netherlands; Turkey; and the UK)
had a different regulation and deferred these donors; as

© 2021 International Society of Blood Transfusion
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part of a general regulation to exclude recipients on
blood products as blood donors for some (France and the
Netherlands). In Italy, plasma from such donors was used
for fractionation, while one institution in Egypt men-
tioned the lack of a national policy. Institutions located
in some countries (USA and Turkey) had different policies
in that regard.

Q12: Describe any challenges faced and lessons learned
from establishing a CCP collection programme in your
institution?

The CCP programmes described herein range from sin-
gle centre-based collection and transfusion up to national
programmes. Several institutions faced many challenges
in initiating a CCP programme, ranging from operational
challenges to communication with the public and the
community. Two respondents did not disclose challenges
and lessons learned in their facilities.

Operations

Setting up a CCP collection programme as a new service
during the pandemic and integrating CCP production
planning into operations was reported as a challenge.
CCP programmes had to be deployed rapidly early in the
pandemic despite the lack of evidence from high-quality
clinical trials on its efficacy and safety. Starting a CCP
collection programme required test development and/or
acquisition, validation, protocol set-up and continuous
training. This occurred while many centres were busy
maintaining blood inventory and implementing COVID-
19-related safety precautions and social distancing, which
slowed the facility’s operations. In one blood centre in
the USA, the challenge was further augmented with the
difficulties in predicting the pandemic’s effect on the
blood supply and the regional and national needs. For
such a programme to be deployed, some institutions had
to develop specific set-ups involving collaboration with
external institutions, thereby bringing additional specific
challenges. For instance, in Singapore, the CCP collection
was set up in a hospital that was not a blood supplier.
The lack of an administrative relationship and service
agreement between this institution and the treating hospi-
tals was a challenge. In the USA, the lack of coordination
and preparation at the blood centre/hospital level with
the national CCP programmes was challenging. Issuing
high-titre CCP in South Africa required many operational
procedures and system modifications to ensure lower titre
convalescent plasma was not issued to patients.

Early and ongoing collaboration between all parties
involved in this multi-disciplinary project was a key to
overcome these challenges early. This involves the
national blood services, hospital blood banks, treating
hospitals and the authorities. Respondents highlighted the
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need for ensuring early interest within the organization
and acceptance of various internal stakeholders to work
together to achieve rapid acquisition. Adhesion to the
programme underlined a clear understanding and joined
efforts to achieve the project’s goals from every service
involved. The staff’'s commitment to adapt to the rapid
and continuous change in the operations during the pan-
demic was vital. Enhancing the operations’ flexibility
during the pandemic to adapt to the new and rapidly
changing public health context (e.g. lockdown and social
distancing) was stressed. Substantial coordination
between hospitals, testing sites and blood establish-
ments/centres was required to facilitate the referral of
recovered COVID-19 patients. It was vital to maintain
ongoing communication between the cooperating hospi-
tals and the clinicians and blood centre physicians.

Resources

Different challenges regarding scarce resources, especially
during the early stages of the pandemic, were described.
These included providing additional personal protective
equipment (PPE) at times of national shortages and severe
supply chain shortages of disinfectants, paper goods and
apheresis kits. In one blood centre in the USA, communi-
cation challenges in the prioritization of resources were
faced. Dependence on single-source suppliers and ‘just-
in-time’ inventory practices added to the challenge of
replenishing supplies. Limited apheresis kits and apheresis
equipment was faced in different institutions (Finland;
the Netherlands; South Africa; and India). Moreover, scar-
city in human resources was challenging with staff losses
due to COVID-19 illness or mandatory isolation due to
case contacts. Another difficulty described was the imple-
mentation of a dedicated information technology (IT) sup-
ported process for CCP collection, manufacturing and
testing (France). One respondent indicated that manual
systems during the early development of the programme
caused delays and frustration.

Six institutions described occasional competition on
the existing resources between WB and apheresis collec-
tions, including the staff and space available for donation
to maintain social distancing. In South Africa, this led to
specific periods of the pandemic requiring careful assess-
ment for the need of CCP collections vs. WB collections.
The blood centres in Norway created a separate workflow
for handling CCP donors while institutions in India initi-
ated an appointment system for sample collection and
donation. An institution in Oman extended the working
hours of the blood bank to accommodate CCP donors. In
the UK, the CCP national collection programme was sup-
ported by 20 new donor centres that were opened to
enable the collection of CCP on a national scale.

One of the most important lessons learned is that the
rapid implementation of such a programme requires a
coordinated effort from every service (such as operation,
quality assurance, IT and medical affairs). One large blood
centre in the USA (OneBlood) reported that the pre-exis-
tence of a robust implementation support structure before
the pandemic’s onset greatly enhanced the blood centre’s
responsiveness to the CCP project challenges, and proved
to be critical in disaster management. However, there was
a need to enhance existing networks and communications
pathways at all levels and keep them open. The involve-
ment of research and development staff members was
found to be beneficial at the Canadian national blood ser-
vices. One respondent highlighted the need to be
equipped with standardized and homogeneous risk assess-
ment tools at national and international levels and
increase the capacity to build up blood components col-
lection programmes in emergencies.

Protocol development, testing and product
characterization

Another challenge described was the need to develop a
study protocol for CCP collection and use in a short time
and define the product specification and therapeutic indi-
cations, dose and frequency of administration for COVID-
19-infected patients. This was especially the case with the
frequently changing donor selection criteria, patient eligi-
bility criteria to receive CCP and the lack of high-quality
clinical trials to demonstrate the efficacy of CCP therapy.
Delays in ethical board approvals to set up clinical trials
was a challenge in some countries.

Another challenge faced by a couple of institutions
was the lack of anti-SARS-CoV-2 antibodies licensed tests
for donor screening and CCP product characterization,
especially at early stages of the pandemic. The develop-
ment of an in-house test was challenging and time-con-
suming. Access to neutralizing antibody assays was
limited to few institutions. In addition, there was a lack
of clear consensus on the cut-off of anti-SARS-CoV-2
antibodies on the different antibody testing platforms and
the correlation with the in vitro virus neutralization tests.
In Australia, collecting CCP for fractionation before frac-
tionators determined what would likely be a standard
level of neutralizing antibody titre required was a chal-
lenge.

One participant indicated that communication with
international counterparts was invaluable to learn and
assess practices and adapt what works best for locals set-
ting in developing CCP collection protocols. The value of
collection and storage of donor/product samples for
future testing and research was highlighted. Two respon-
dents recommended having trained staff to check updates

© 2021 International Society of Blood Transfusion
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on approved tests and identify commercially available
serological tests that correlate with in vitro neutralization
as they are developed. Clinical trials should be established
early in the pandemic before the number of cases starts
to drop.

Education and training

Several institutions faced challenges with the limited
number of trained staff and lack of experience in collect-
ing CCP, as its collection programme needed to be estab-
lished quickly. Several institutions reported dependence
on the clinicians and trial coordinators in the hospitals to
recruit donors from recovered patients, assess and consent
patients for CCP in the trial environment. However, the
unproven safety and effectiveness of CCP coupled with a
lack of other therapeutic modalities for COVID-19
resulted in a level of uncertainty around the availability
and use of the product. In the USA, the unfamiliarity of
the clinicians with CCP, and with the paths of use under
an emergency investigational new drug or expanded
access programme to some non-research-based hospitals
and blood centres was a challenge. One respondent indi-
cated that educating the ordering physicians about clini-
cal criteria to consent patients was challenging given the
wide range of physicians who treated COVID-19 patients.

There was a need for continuous training, especially
with the successive changes in the CCP donor eligibility
criteria. Training a small group of hospital-based clini-
cians to obtain consent from the patients was found to be
useful in this setting.

Donor recruitment and eligibility

Donor recruitment was a challenge reported by 11 of the
respondents, especially during the extended summer holi-
day and lockdown as reported in South Africa. The lack
of access to qualified CCP donor lists due to regulations
in some countries to protect patient privacy resulted in
inhibition of the hospitals and the health department
from sharing needed information and made it challenging
to reach recovered patients to donate CCP. One institution
in India described the lack of knowledge on CCP donation
among COVID-19 patients, while another provided donors
with hospital transportation during lockdown. Managing
requests of CCP for both clinical trials and compassionate
use, and recruitment of donors of specific blood groups
to fulfil hospital requests was a challenge in some institu-
tions. An institution in Turkey described that most of the
CCP donors were replacement donors due to difficulties
in recruiting voluntary donors.

On the contrary to the above, one respondent from
South Africa indicated that recovered COVID-19 patients

© 2021 International Society of Blood Transfusion
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were eager to donate CCP, even if they were not regular
blood donors after realizing the possible clinical benefit
of CCP. In Argentina, the commitment of the patients to
donate CCP was supportive to maintain supplies. The cen-
tres in China indicated that CCP donors were very enthu-
siastic, and almost half became loyal repeat donors. As
the media platforms in the Netherlands (social media,
messaging services, press releases and TV/radio) were
heavily engaged in donor recruitment, this resulted in
long waiting lists of donors waiting for the first medical
examination and donation.

Nine respondents indicated that donors’ unfulfilment of
general and CCP donor eligibility criteria was a challenge.
This was especially triggered due to many of the recov-
ered COVID-19 patients being new to blood or plasma
donations. In addition, the frequent change in donor eli-
gibility criteria for CCP collection further challenged
some blood centres to keep up with their donor recruit-
ment efforts. In the early stages of the pandemic in the
USA, the FDA required a 28-day donor deferral period
after recovery before CCP donation, limiting the number
of recruitable donors. In Singapore, the initial require-
ment of two negative SARS-CoV-2 PCR results resulted
in delays in CCP donation. The antibody titres’ variable
kinetics upon repeat donations in different donors was
another challenge. Recruiting donors with the required
high anti-SARS-CoV-2 titre was a challenge in the second
wave in Canada and South Africa. As community spread
level started to decline in Singapore, most recovered
patients who were referred for CCP donation were
migrants originating from malaria-endemic areas, which
posed an additional challenge in finding eligible donors
meeting the donor selection criteria in place.

Several respondents reported involving physicians,
treating hospitals and public health departments to recruit
recently recovered COVID-19 patients. This included edu-
cating patients on discharge from the hospital, providing
them with information on the importance of CCP dona-
tion and streamlining the referral of potential donors.
This collaboration should be initiated early and main-
tained throughout. Respondents expressed the importance
of correct marketing to ensure an adequate CCP supply
and have a proactive approach in controlling messages to
the public using social media, emails and traditional
media. One learning lesson was to have a dedicated donor
recruitment unit if this does not exist.

The utility of performing point-of-care rapid tests for
anti-SARS-CoV-2 antibodies was highlighted to avoid the
collection of CCP from people with no or low levels of
antibodies. Some institutions further stratified donors for
CCP donation, with more data being made available from
clinical studies on the dynamics of anti-SARS-CoV-2
antibodies and its relationship with donor factors. Others
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focused on recruiting hospitalized patients as they were
likely to have higher antibodies titres. A respondent from
India applied relaxation of some donor eligibility criteria
after careful analysis of risk vs. benefit to enhance the
CCP donor pool. In Australia, the use of the same time-
frame of acceptance post-recovery for CCP and WB
donors allowed the utilization of donated CCP units for
regular transfusion, if not meeting the required criteria
for CCP.

Donor, staff and society concerns

Insufficient knowledge of COVID-19 and protection mea-
surement required for the collecting staff was reported as
a challenge. Inconsistent national messaging regarding
disease risk and mitigation, blood donation safety and the
need for PPE leading to confusion of donors and staff
were described. Several correspondents reported the
apprehensiveness of the collection staff to manage CCP
donors, especially in the early stages of the pandemic
(South Africa; Belgium; the Netherlands; and Hong
Kong).

Several respondents expressed concerns of CCP donors
on their health post-COVID-19 illness and their worries
that CCP donations could affect their immunity to rein-
fection (South Africa; India; Hong Kong). An institution
in India indicated donors’ fears of acquiring infections
(COVID-19 and non-COVID-19) due to weakened immu-
nity because of COVID-19 illness, resulting in donor’s
hesitation to donate CCP in hospital-based blood facili-
ties. One respondent from Indonesia reported difficulties
in donor recruitment due to social stigma and the inabil-
ity to meet patients and their families’ expectations from
the benefit from CCP transfusion. One respondent from
South Africa reported some donors concerns from coming
to the collection sites, while others used CCP donation to
get a SARS-CoV-2 antibody level test rather than being
altruistic. Handling fake news on social media was
described as a challenge in Argentina.

Donation by apheresis was not a standard procedure in
some facilities and was limited to platelet apheresis in
others. An institution in India described the hesitation of
recovered patients towards CCP donation by apheresis,
since plasmapheresis was not routinely practised. More-
over, there were other challenges faced in recruiting
recovered patients who were eligible and willing to
donate CCP due to the impact of COVID-19 on donor
lives and careers.

One respondent indicated that the importance of con-
sistent messaging to the public that the blood centres fol-
lowed all recommended guidelines for protective
measures for the safety of donation. Educating the
patients and society on the importance of CCP donation,

on the apheresis procedures, and the collection staff on
the safety of handling recovered patients was found to be
useful. The motivation and continuous reassurance of the
recovered patients to donate the CCP by the treating
physicians they trust were highlighted.

Conclusion

Early and rapid deployment of a CCP collection pro-
gramme during COVID-19 pandemic, at a time when the
blood establishments were struggling in meeting blood
supply, has brought up unique challenges at different
levels in both HIC and LMICs. These challenges spanned
a wide range from the lack of resources, short supplies,
personnel loss, to operational challenges and the need for
inter-organizational collaboration. The challenges also
included recruitment of recovered patients who are eligi-
ble to donate blood and CCP, while handling staff,
donors and society concerns. The World Health Organiza-
tion recommended that blood services should take steps
to assess, plan and respond to the emerging challenges
appropriately and proportionately after undertaking a
data-driven risk assessment [22]. The role of professional
organizations in sharing experiences and providing guid-
ance and recommendations is paramount. We summarize
here information on practice of collection of CCP and
lessons learned on establishing a CCP collection pro-
gramme on an international level that can be utilized in
developing a framework in facing similar pandemics in
the future.
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