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Emergency preparedness has been an emphasis for 
blood banks for the past several years, driven largely by 
the proliferation of high-profile mass shootings and the 
recognition that such a disaster could immediately im-
pact blood bank operations.1,2 While most hospitals in-
cluded a pandemic scenario into their emergency plans, 
for better or worse, lack of recent experience with pan-
demics made specific preparations difficult to identify 
and expert opinion on these matters remained highly the-
oretical. Highly detailed plans, such as those published by 
the AABB and Canada, had never been previously oper-
ationalized for a pandemic response.3,4 As a result, even 
the most well-prepared blood bankers found themselves 
working diligently to make frequent changes to opera-
tional plans as the coronavirus disease 2019 (COVID-19) 
pandemic unfolded in the United States in early 2020. 
In this article, we highlight “best practices” that have 
emerged during the pandemic, focusing on management 
of blood supply and blood bank operations, rapid incor-
poration of COVID-19 convalescent plasma into blood 
bank inventory, and changes to the approach to the pa-
tient requiring therapeutic apheresis.

Impact on Blood Banking Operations

In the United States up to 80% of the blood supply 
is collected at mobile blood drives that are susceptible to 
cancellation or underperformance without strong sup-
port from the public.5 When large corporations, schools, 
and universities began closing in response to the need to 
promote social distancing, there was an immediate effect 
on blood donation. The American Red Cross, which is 
the largest single blood supplier in the United States, es-
timated that 4,600 blood drives were almost immediately 

cancelled, correlating in an estimated loss of 143,600 
units of blood from the blood supply (Pampee Young, 
MD, PhD, American Red Cross email communication, 
March 18, 2020). In many areas, the changes to businesses 
and schools preceded major changes to hospital opera-
tions, such as cancellation of nonurgent elective surgery, 
and the blood banking community found itself  stuck in 
the middle between, on the one hand, a rapidly devel-
oping blood supply shortage and, on the other, essentially 
normal hospital operations (eg, elective surgeries were 
ongoing, and changes were not yet made to transplant 
or oncology services). Many blood banks responded to 
this issue by doing everything possible to promote com-
munity blood donation at fixed donor sites, encourage 
blood suppliers to increase collection activities at hos-
pitals, while lobbying with hospital administrators to re-
duce hospital operations or to at least warn the general 
hospital community that blood was quickly becoming a 
very scarce resource. In early late March 2020, the blood 
supply and demand stabilized, due to widespread cancel-
lation of normal hospital operations, including cancella-
tion of nonemergent surgeries and transplants, reduction 
in routine sickle cell disease transfusion volumes, and a 
sharp decline in elective cardiac surgery.6 As a result of 
these changes, demand for RBCs was significantly im-
pacted and came largely into line with supply ❚Figure 1❚. 
Critically, massive transfusion protocol trauma activa-
tions were markedly reduced during the pandemic, also 
suppressing transfusion utilization, especially of RBCs 
and platelets ❚Table 1❚. An area of ongoing concern is 
coordination of resumption of normal patient activities 
with increased collection of blood components (Pampee 
Young, MD, PhD, American Red Cross email commu-
nication, May 1, 2020). Mobilization of the donor base 
will be a key part of any plans to resume normal volumes, 
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as will coordination between blood suppliers and trans-
fusion services, especially given that summer months are 
difficult on the blood supply even in the absence of a 
pandemic.

As blood donation was encouraged, blood bankers 
were suddenly inundated with concern that blood 
transfusions could transmit severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infection, and 
the transfusion medicine community was asked to pro-
vide reassurance against this possibility. Extrapolation 
from previous experience with SARS-CoV, Middle 
Eastern respiratory syndrome, and influenza, and with 
the strong backing of statements by AABB, the Centers 

for Disease Control and Prevention, and the Food and 
Drug Administration (FDA), as well as the preliminary 
experience of other areas that were afflicted by COVID-
19 prior to its wide spread in the United States, blood 
bankers were able to convince most stakeholders that the 
true risk to the blood supply was not SARS-CoV-2 itself, 
but rather social distancing practices resulting in an in-
terruption to the critically needed blood supply.5,7,8 To as-
sist with donor recruitment, the FDA eased several donor 
deferral criteria pertaining to low-risk HIV-associated 
behaviors, travel-related malaria risk mitigation, and 
Creutzfeldt-Jakob or variant Creutzfeldt-Jakob Disease 
❚Table  2❚.9-11 The available evidence and experience with 
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❚Figure 1❚ Impact of COVID-19 on RBC transfusion volume (A), samples received in the blood bank (B), and patients trans-
fused at The Johns Hopkins Hospital (C).

❚Table 1❚ 
Impact of COVID-19 on the Number of Massive Transfusion Protocol (MTP) Related Blood Transfusions at The Johns Hopkins 
Hospital

Year MTP RBCs MTP Plasma MTP Platelets MTP Cryoprecipitate

2018 2,378 2,373 537 160
2019 2,916 2,473 575 148.5
2020a 1,558 1,378 346 89

aAnnualized based on January to May 2020 data.
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COVID-19 continues to confirm that SARS-CoV-2 is not 
transmitted by transfusion.

An area of secondary concern was that potential 
blood donors could come into contact with SARS-CoV-2 
while participating in a blood drive. This was immediately 
anticipated by the blood suppliers, many of whom quickly 
stopped using small confined areas to collect blood (such 
as trailers) and began asking potential blood drive spon-
sors to provide large spaces that could allow donors to 
maintain at least a 6-ft distance from each other and, as 
much as possible, from collection staff. In addition, blood 
suppliers began to publicize the cleaning activities that 
they used to disinfect donor areas.

Meanwhile, within the hospital, there began to be 
concern that units of blood could theoretically promote 
transmission of SARS-CoV-2 if  they were returned from 
the immediate area of a COVID-19 patient to the blood 
bank and subsequently reissued to a different patient. In 
many large centers, it is known that blood may be issued 
to 3 to 4 patients and returned prior to issue to the patient 
who is ultimately transfused, but data are not kept on this 
phenomenon and there are no specific regulatory stand-
ards or benchmarks that apply. The bags themselves are 
made of a soft, permeable plastic that cannot be cleaned 
without the possibility of introducing the cleaning solu-
tion to the blood itself. Prior to COVID-19, many trans-
fusion services already had best practices in place to 
prevent avoidable exposure of units of blood to poten-
tially biohazardous areas, such as asking transfusionists 
to avoid opening coolers in patient areas until the deci-
sion to transfuse was final. However, due to the airborne 
nature of SARS-CoV-2, as well as the potential for large 
numbers of cases in various treatment wards, hospitals 
considered various methods to more definitively address 
this problem. Possibilities included mandating the de-
struction of any units of blood that came into the direct 
patient area for a COVID-19 patient (which is difficult 
to tolerate at baseline, and even worse during a blood 

shortage); issuing all blood units in plastic bags, with in-
structions to not open the outer plastic bag unless the de-
cision to transfuse was final, and to wipe down the outer 
bag with an approved hospital disinfectant wipe prior to 
returning to the blood bank; and changing guidance to 
clinical personnel that is printed on the outside of valid-
ated blood transportation coolers ❚Image 1❚. These activ-
ities required changes to internal blood bank operations, 
as well as strong communication to the general hospital 
audience during a time when information flow was al-
ready extremely high.

As the extent of illness caused by the virus became 
clearer, the number of possible treatment modalities 
under investigation literally exploded. Overnight, de-
mand drugs with relatively narrow therapeutic applica-
tions—and unproven effect in the treatment or prevention 
of COVID-19—suddenly exploded.12 In this context, 
convalescent plasma, which has been employed for treat-
ment of emerging infectious disease outbreaks for over 
100 years—and had been shown to be of no benefit for 
treatment of Ebola virus and of promise but uncertain 
efficacy for treatment of SARS and H1N1 influenza—
suddenly became of extreme interest to the scientific 
community and to the public.13-16 Early experience from 
China, which featured case reports of small numbers of 
patients treated without controls, was viewed as promising 
despite the low quality of the underlying studies.17 Blood 
bankers, the majority of whom had never previously han-
dled a unit of convalescent plasma, were suddenly viewed 
as content matter experts for this promising, but ulti-
mately unproven treatment, and multiple clinical trials, as 
well as other access pathways, were planned in a matter of 
weeks.18 At the time of this writing, there remained a lack 
of consensus on the efficacy of convalescent plasma in 
the treatment of COVID-19, and availability of convales-
cent plasma was gradually improving but uneven. Initial 
safety data, published in preprint format, appears to sup-
port the continued application of convalescent plasma to 

❚Table 2❚ 
Summary of Major April 2020 Updates to Food and Drug Administration Guidance Regarding Blood Donor Eligibility

Deferral Reason
Previous Deferral  
Requirement Updated Deferral Requirement

Male donor with recent sexual contact with male 
partner

12 mo 3 mo9

Female donor with recent sexual contact with 
male who had male sexual contact 

12 mo 3 mo9

Recent tattoo or piercing 12 mo 3 mo9

Travel to malaria endemic area 12 mo 3 mo10

Theoretical risk of Creutzfeldt-Jakob disease or 
variant Creutzfeldt-Jakob disease due to Euro-
pean travel or military service

Lifetime Eliminated many restrictions that previously applied to mili-
tary personnel, individuals treated with bovine insulin, and 
time spent in many European countries11
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patients with severe disease.19 Peer reviewed efficacy data 
are eagerly anticipated. Placebo-controlled clinical trials 
are enrolling, and there is a national debate as to whether 
placebo-controlled, randomized clinical trials should be 
prioritized above assured access to convalescent plasma 
via expanded access. Proponents of the randomized clin-
ical trials identify that this approach is the most likely to 
determine with scientific certainty whether or not con-
valescent plasma is effective and preventing severe mor-
bidity or death. Advocates of expanded access note that 
information gathered during clinical trials will only apply 
to COVID-19 and not to future emerging pathogens, lim-
iting the import of the clinical trial findings and creating 
an imperative to provide compassionate access to any pa-
tient who could theoretically benefit.

Impact on Therapeutic Apheresis

Initially when considering the impact to the apher-
esis and cellular therapy units, the first concern was to 
minimize the risk of exposing patients with comprom-
ised immune systems to SARS-CoV-2. Centers across the 
country were advised to restrict visitors to the units as 
well as restrict any staff  members with respiratory symp-
toms and where feasible utilize telemedicine visits in place 
of in-person visits. Patients and health care workers were 
advised to wear masks as well as health care workers with 
face-to-face care of the patients. All patients who could 
safely defer cellular therapies were advised to do so. In 

the event transplant could not be postponed, patients 
were advised to self-isolate for up to 14 days prior to re-
ceiving any cellular therapies as well as undergo COVID-
19 testing to ensure the donor candidate is negative. Any 
candidates found to be positive were recommended to 
defer treatment until asymptomatic and negative by PCR 
on 2 occasions at least 1 week apart. In the event a pa-
tient had close contact with a COVID-19–positive person, 
deferral of cellular therapy is recommended for 14 to 
21 days and COVID-19 testing of the candidate became 
negative.20 Donors of stem cells should self-isolate or at 
least avoid crowded locations for 21 days before donation. 
If  donors have returned from travel of an area with com-
munity transmission, the recommendation is to defer col-
lection for up to 4 weeks.21

To accommodate these requirements, units com-
municated with each provider to defer routine therapies 
or to increase the intervals between treatments to ac-
commodate maintaining safe distance between patients. 
Patients undergoing therapeutic plasma exchange (TPE) 
for neurologic conditions were advised to maintain cur-
rent treatments but to remain vigilant regarding social 
distancing and good hand hygiene.22 Photopheresis ther-
apies for cutaneous T-cell lymphoma and stable graft-vs-
host disease were deferred for treatments or converted 
from every other week to 1 treatment monthly.

Importantly, patients with sickle cell anemia (SCA) 
were most impacted as antigen-matched units became 
scarce as mobile blood drives were cancelled nation-
wide due to the closure of businesses, universities, and 
schools. The apheresis unit was tasked to work with the 
SCA teams to review all patients and, where possible, 
convert patients to simple transfusion. Those patients 
who had a history of cerebrovascular accident required 
more thoughtful examination, including review of hemo-
globin fractionations over time and, where appropriate, 
increased the intervals between exchanges or partial ex-
changes were performed.23 Providers also considered 
starting or increasing hydroxyurea in an effort to main-
tain lower levels of hemoglobin S.

There were initially reports of  TPE being done in 
COVID-19 patients with florid infections who devel-
oped sepsis, pneumonia, acute respiratory distress syn-
drome, and multisystem organ failure, most likely the 
result of  cytokine storm with endothelial damage, in-
flammation, and hypercoagulability.24-27 In 1 report, 3 
patients underwent TPE in a single center with reported 
recovery in all 3 patients after TPE. The report does 
not comment on the number of  TPE treatments re-
quired and other medications utilized for these patients, 
but in a follow-up letter to the editor, the 3 patients are 
explained in more detail. Surprisingly, the follow-up 

❚Image 1❚ COVID-19–specific handling instructions added 
to the validated blood bank coolers at The Johns Hopkins 
Hospital.
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letter revealed that only 1 patient who developed an 
antiphospholipid syndrome during his COVID-19 in-
fection was treated with TPE successfully with an im-
provement in symptoms after 3 treatments. The other 
2 patients were in fact treated with continuous renal 
replacement therapy and not TPE. Recently there was 
another report of  a single patient undergoing TPE for 
COVID-19; this patient also received a combination of 
therapies, including intravenous immunoglobulin and 
steroids, and therefore the contribution of  apheresis to 
recovery is difficult to determine.24

Based on American Society for Apheresis guide-
lines, the use of  TPE in multisystem organ failure is 
listed as a category III, indicating that this is used in 
patients who have failed medical therapy and is used as 
a rescue therapy and is most effective early in the course 
of  treatment. Randomized controlled trials for sepsis 
with multisystem organ failure have yielded mixed re-
sults. Exchange procedures must be performed with 
donor plasma, and the average length of  time for per-
forming the procedure is up to 14 days.28 Currently, the 
risk to the apheresis nurse is high considering the length 
of  time to perform the procedure. Some institutions 
have advocated extended tubing for both dialysis and 
apheresis instruments so the nurse performing the pro-
cedure can connect the patient to the instrument and 
then remain outside of  the patient’s room for the du-
ration of  the procedure. In larger institutions, the IL-6 
agonist, tocilizumab, has been used to treat the cytokine 
storm and florid inflammatory process in patients with 
fulminant COVID-19 infections. One theoretical risk of 
TPE is alteration of  the coagulation cascade, which is 
already perturbed in many advanced cases of  COVID-
19 and is associated with a high degree of  morbidity 
and mortality. This risk should be carefully weighed, 
especially when considering that the literature contains 
significant advocacy for extensive plasma exposure to 
COVID-19 patients, some with no actual patient experi-
ence to support the proposed practice.27

Although early on in the pandemic it was believed 
that children were very unlikely to become seriously ill, 
as the pandemic continued some children were disturb-
ingly found to suffer from a multisystem inflammatory 
syndrome. This condition is marked by fever, shock, and 
acute heart failure and has been managed with various 
combinations of immunosuppressive medical therapy, in-
cluding intravenous immunoglobulin, steroids, anakinra, 
and infliximab.29-31 The role of transfusion, as well as the 
role of TPE, remains unclear as of this writing.

Finally, and of note, there are reports of using 
blood “purification” filters as a component of apher-
esis therapy to reduce proinflammatory cytokines such 

as IL-3, IL-6, IL-10, and other chemical markers of in-
flammation. Experience with such inline filters, which are 
typically integrated downstream of where plasma is sep-
arated from whole blood in the apheresis device, are again 
largely limited to sepsis with multiorgan failure and have 
shown mixed, at best, outcomes in reducing mortality.28,32 
Nonetheless, the FDA did issue an emergency use author-
ization (EUA) for a blood filtration product, the Depuro 
D2000 Adsorption Cartridge, for the treatment of com-
plications of COVID-19.33 Per the FDA EUA release, the 
Depuro filtration system should be applied only to pa-
tients 18 years of age or older admitted to intensive care 
units with confirmed COVID-19 and definitive or immi-
nent respiratory failure. As of this writing, the device is 
not commercially available for routine use but is being 
studied in clinical trials per a communication from the 
manufacturer received by the authors.

Summary

Overall, the hospital transfusion service and the 
blood suppliers have responded to the COVID-19 health 
crisis by working with the broader medical center to un-
derstand the effect of social distancing on supply, alerting 
the public of the need to donate blood, and working with 
recovered patients and regulators to safely collect conva-
lescent plasma. At the same time, efforts have been taken 
to assure safe, continued access to apheresis treatments 
for patients who are apheresis- or transfusion-dependent, 
such as patients with myasthenia gravis and sickle cell di-
sease complicated by previous stroke. The role of TPE 
for the treatment of COVID-19 remains uncertain at this 
time, and, similar to what is ongoing with convalescent 
plasma, if  this therapy is pursued it should be done as a 
part of a carefully constructed clinical trial.

Corresponding author: Kimberly Sanford, MD; ksanford@mcvh-
vcu.edu.
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