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KEY POINTS

� COVID-19 has had a negative impact on blood collection.

� The Centers for Disease Control, blood centers, and American Red Cross have developed
new policies to protect donors and the blood supply.

� Blood management has become more important with decreasing supply as well as man-
agement of blood bank personnel.

� Convalescent plasma, although touted as a possible treatment, has limited literature on its
efficacy.
INTRODUCTION

Within 3 months of the first diagnosed case, the outbreak of acute respiratory disease
caused by the novel coronavirus (SARS-CoV-2), also known as COVID-19, rapidly
grew into a global pandemic. The eruption of this virus, reportedly, may have been
linked to a seafood and wildlife market in Wuhan, Hubei Province, China.1,2 Person-
to-person spread is thought to occur via respiratory droplet contact (�6 feet), skin
contacts, and even the transmission through air while speaking. Despite the extraor-
dinary universal attempts to limit the spread of this virus, new cases are diagnosed on
a daily basis throughout the world and have dramatically affected, among other health
care disciplines, the blood bank and transfusion medicine. Because of the growing
prevalence and highly infectious nature of COVID-19, new policies and guidelines
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have started to develop in transfusion medicine practices. In this article the authors
address the myriad of ways that COVID-19 has affected blood banking and transfu-
sion medicine, including the safety of both blood donors and blood product recipients,
the management and distribution of blood products during a pandemic, and the use of
blood product–derived therapeutics.

CLINICAL MANIFESTATIONS OF COVID-19

Common symptoms of COVID-19 infection, which typically appear within 2 to 14 days
after exposure, include fever, sore throat, cough, shortness of breath, chills, muscle
pain, headache, and sensory changes such as loss of smell or taste. Nausea, vomit-
ing, diarrhea, skin rash, delirium, and dizziness have also been reported.3,4 In
advanced cases, mild-to-severe lower respiratory tract infection can be seen and
may progress to critical status, as a result of the cytokine storm, requiring intubation
and mechanical ventilation. Acute respiratory failure and a widespread thromboem-
bolic disease are also common in these critical cases.5,6 However, conservative esti-
mates of 30% to as high as 96% of infected individuals may manifest mild to no
symptoms, posing huge challenges in containing this pandemic crisis and protecting
blood donors.7

In one of the earlier studies of COVID-19 patients, Guan and colleagues8 reported
that in addition to the usual viral route of respiratory droplets, the virus could be trans-
mitted by saliva, urine, and stool.9 Extracted data of 1099 patients with laboratory-
confirmed COVID-19–related acute respiratory distress syndrome (ARDS) showed a
predominant male gender (58%), median age of 47 years with most common symp-
toms of fever (88%) and cough (68%). The median incubation period was found to
be 3 days with a range of 0 to 24 days. Only 1.2% of patients reported to have a direct
contact with wildlife and 31% had been toWuhan city, whereas the majority (72%) had
contact with people from Wuhan city. At time of admission, ground-glass opacity was
the typical (56.4%) radiological finding on chest computed tomography (CT). Interest-
ingly, a significant number of severe cases were diagnosed by clinical symptoms and
real-time reverse transcriptase polymerase chain reaction (RT-PCR) with normal
radiological findings. Multivariate analysis revealed that severe pneumonia was an in-
dependent factor associated with either intensive care unit (ICU) admission, mechan-
ical ventilation, or death (hazard ratio, 9.80; 95% confidence interval, 4.06–23.67).8

COVID-19 DIAGNOSIS

Ideally, testing every blood donor for COVID-19 would be the best practice; however,
at least for the time being, this task cannot realistically be accomplished. To date, 7
recognized types of coronavirus strains that can infect humans have been identified,
including Alpha coronavirus (229E and NL63) and Beta coronavirus (OC43 and HKU1).
The rare but more severe types are called MERS-CoV, which lead to Middle East res-
piratory syndrome (MERS), and SARS-CoV, responsible for severe acute respiratory
syndrome (SARS) endemic.10

Laboratory confirmation of COVID-19 infection is based on detection of unique se-
quences of viral RNA by RT-PCR. Sputum samples provide better detection than
throat samples, whereas lower respiratory tract samples are superior to those from
the upper respiratory tract.11 The presence of SARS-CoV-2 RNA in the blood is a
marker of severe illness based on 113 studies.12 Additional laboratory findings in
COVID-19 infection include lymphopenia (83%); neutrophilia; and elevated levels of
serum alanine aminotransferase, aspartate aminotransferase, lactate dehydrogenase,
C-reactive protein (CRP), ferritin, and D-dimer.13 Substantial increase in CRP, ferritin,
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and D-dimer levels were found to be associated with severe infection.14 In addition,
significant association has been recognized between lymphopenia and high levels
of D-dimer with mortality.15,16

Bilateral air-space consolidation is typically seen on chest radiograph; however,
findings may be unremarkable early in the disease. Chest CT images usually demon-
strate bilateral, peripheral ground glass opacities, which is nonspecific to COVID-19
infection.

MANAGEMENT OF COVID-19

An effective COVID-19 vaccine would be the ultimate solution for all of the concerns
surrounding blood bank industry. However, currently there is no vaccine available to
protect against SARS-CoV-2. Likewise, no prophylactic therapy has yet been proved
to be effective in patients who have been exposed to SARS-CoV-2 nor a clearly suc-
cessful treatment of those who develop the infection.17 Patients who are confirmed
positive for COVID-19 and present with mild symptoms are usually managed by
self-isolation at home for up to 14 days, which is also the minimal deferral period rec-
ommended by many blood centers.7–10 In advanced cases, hospitalization may be
required for clinical observation and supportive management with fluid and oxygen re-
suscitations, anticoagulation, empirical antibiotics in case of a secondary infection,
and nonsteroidal antiinflammatory agents in some cases. Critical cases may require
ICU admission for possible intubation and mechanical ventilation. Corticosteroids
and immunosuppressive agents are usually not recommended except when required
for other indications or in a cytokine storm. Extracorporeal membrane oxygenation
can be considered but is associated with a high mortality rate.
Complications of COVID-19 infection include pneumonia, respiratory failure, ARDS,

sepsis and septic shock, cardiomyopathy and arrhythmia, acute kidney injury, bacte-
rial infections, thromboembolism, gastrointestinal bleeding, polyneuropathy, and
death.
The only means we have for reducing infection in the general population and pro-

tecting blood donors relies on recommended infection control. Measures, such as
proper hand and environmental hygiene, and appropriate use of personal protective
equipment along with maintaining the social distancing (at least 6 feet) are necessary
to prevent COVID-19 spreading. Early detection, triage, and isolation of potentially in-
fectious patients are also important considerations. A combination of these measures
is the basis of current blood donation protocols, which will hopefully protect and main-
tain our blood supply.

BLOOD DONATION AND BLOOD PRODUCTS

There are multiple Federal Drug Administration (FDA) criteria a blood donor must meet
before donating blood products. These parameters range from physical requirements,
such as age, weight, temperature, blood pressure, and pulse, to a background check
of the donor’s sexual, medical, and travel history. Any discrepancies or issues that
arise during the interview process and the physical examination could temporarily
or permanently defer the donor from the blood donation system.18

Following the start of the COVID-19 outbreak in the United States, additional
screening questions and requirements were implemented. Although not standardized
across all blood collection organizations, the American Red Cross implemented new
deferral policies in February 2020 before regional and national shutdown. All donors
with a recent travel history to China, Hong Kong, Macau, Iran, Italy, and South Korea
were deferred for 28 days. Donors diagnosed or suspected to have COVID-19 or had
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contact with a COVID-19–positive patient were also deferred for 28 days despite the
absence of any data or evidence as of yet that SARS-CoV-2 can be transmitted
through blood products.19

Several measures were adopted by all blood donation centers and blood drives to
prevent transmission of SARS-CoV-2. Measures included temperature screening for
all donors and staff before entry into the donation centers, social distancing (>6
feet) when possible, disinfecting machines and surfaces between donations, having
donors and staff wear face masks, use of hand sanitizer before and during the dona-
tion process, and increased spacing between beds. These preventative practices
echoed the Centers of Disease Control (CDC) guidelines and were similarly imple-
mented in other blood donation centers.20–23

As these policies were put into place, blood donations began to decrease as the
COVID-19 pandemic grew and blood drive cancellation increased. Regionally, one
of the hospitals affected was University of WashingtonMedical Center, which reported
a blood supply shortfall as early as February 29, 2020.24 Nationally blood collections
dropped and in a press release by the American Red Cross on March 17, 2020,
approximately 2700 Red Cross blood drives were canceled across the country, result-
ing in 86,000 fewer donations. Evidently, more than 80% of their usual blood supply
comes from these blood drives.25 Of note, as per the American Association of Blood
Banks (AABB), 33,000 units of blood are needed daily to meet patient need before the
pandemic.26

As a result, hospitals needed to develop strategies to adapt to these blood supply
shortages. Mitigation strategies that were proposed included additional criteria for
transfusion orders review with more stringent guidelines. Splitting platelet units into
2 doses each were also considered to minimize platelet shortage. Hospitals increas-
ingly adopted these measures over the course of a few weeks starting in March
2020.27

On April 2, 2020, the FDA issued new blood donation guidance to address the need
for blood and blood components. They no longer required collections to be discarded
due to errors in vital signs or donation intervals and added a 72-hour window to allow a
donor to respond to questions about eligibility and component suitability.28 The FDA
changed deferral guidelines and a previous guidance that deferredmany donors for up
to 12 months due to various reasons was revised to a deferral of 3 months (Table 1).29

In addition, donors who were previously permanently deferred between 1980 to 1986
due to spending more than 3 months in specified European countries were allowed to
be reconsidered for donation. Exceptions and alternatives were also issued under 21
CFR 640.120(b) to address blood and blood component shortages.30

Concurrently, the CDC and Centers for Medicare and Medicaid Services recom-
mended rescheduling elective surgeries as needed and shifting elective urgent inpa-
tient surgical procedures to outpatient settings when feasible. The American College
of Surgeons similarly recommended the same guidelines.31 They stated surgeries
should be reviewed with “a plan to minimize, postpone, or cancel electively scheduled
operations, endoscopies, or other invasive procedures.”32 These policies were initi-
ated by hospitals such as University of Washington Medical Center where elective sur-
geries and procedures were postponed starting March 7, 2020. During that time,
blood usage and blood demand reached parity at Washington Medical Center.24

This decrease in elective surgery was echoed in many hospitals, with one report citing
a 71.7% decrease in surgical volume.33

Nationally, elective surgery cancellation and blood mitigation strategies became
ubiquitous as seen by the AABB survey. The week of March 23, 2020, most of the hos-
pitals reported they were no longer performing elective surgeries, with only 10.6% of



Table 1
Updated blood collection policies and Federal Drug Administration regulatory changes

New Screening Measures and Changes Deferral

Persons who traveled in COVID-19 endemic areas a 14–28 da

Persons diagnosed with COVID-19, contact with people with
the virus, and those suspected of having it a

For male donors whowould have been deferred for having sex
with another man

From 12 mo to 3 mo

For female donors who would have been deferred for having
sex with a man who had sex with another man

For those with recent tattoos and piercings
For those who have traveled tomalaria-endemic areas (and are

residents of malaria nonendemic countries): the agency is
changing the recommended deferral period from 12 to
3 mo. In addition, the guidance provides notice of an
alternate procedure that permits the collection of blood and
blood components from such donors without a deferral
period, provided the blood components are pathogen-
reduced using an FDA-approved pathogen reduction device.

For those who spent time in certain European countries or on
military bases in Europe who were previously considered to
have been exposed to a potential risk of transmission of
Creutzfeldt-Jakob disease or variant Creutzfeldt-Jakob
disease, the agency is eliminating the recommended
deferrals and is recommending allowing reentry of these
donors.

From indefinite
deferral to no deferral

a Policy of various blood centers.20–23

Data from Refs.19–23,29
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hospitals still conducting elective surgeries.34 Blood usage mitigation techniques as
mentioned earlier became more prevalent.27 In fact, blood wastage increased the
following week, March 30th, with 25% of hospitals reporting increased blood wastage
due to cancellation of elective surgeries and nonurgent medical procedures.35

Wastage peaked the week of May 4 at 54% and the subsequent week, May 11,
decreased to 52% as many hospitals started to resume elective procedures
(Fig. 1).36,37

PATIENT BLOOD MANAGEMENT DURING COVID-19 PANDEMIC
General Principles

Blood transfusion is considered one of the most common hospital procedures per-
formed in the United States. The safety of blood products and the appropriateness
of transfusion are significant and timely issues. Over the last 3 decades, studies
have shown that transfusion of one red blood cell (RBC) unit increases wound compli-
cations by 4%, hospital length of stay (LOS) by 1.5 days, andmortality by 0.9%.38–40 In
nonbleeding patients, restricting blood transfusions by using a hemoglobin trigger of
less than 7 g/dL significantly reduces cardiac events, rebleeding, bacterial infections,
and total mortality.41 Other blood components carry similar risks. Plasma is frequently
misused, and its benefits are overestimated particularly in nonbleeding patients. In a
retrospective cohort study, Warner and colleagues42 found that prophylactic adminis-
tration of plasma in the critically ill was not associated with improved clinical out-
comes. Similar studies on prophylactic preprocedure platelet transfusion showed an
increase in risk of thrombosis and mortality.43



Fig. 1. As elective surgical cases were canceled and blood utilization decreased in much of
the United States, a trend of increased wastages was seen. (From AABB. COVID-19 weekly
hospital transfusion services survey: week 8 snapshot. Available at: http://www.aabb.org/
research/hemovigilance/bloodsurvey/Docs/AABB-COVID-19-Impact-Survey-Snapshot-Week-
8.pdf.)
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Patient blood management (PBM) is a multidisciplinary, evidence-based strategy in
which the need for blood products is managed in order to provide better patient out-
comes and appropriate stewardship of a limited resource while reducing health care
costs (Table 2). The primary goal of PBM program is to ensure optimal decision sup-
port using evidence-based guidelines and transfusing the most appropriate blood
products with a minimum dose required for the clinical situation.44 In addition, phar-
maceutical products such as desmopressin and antifibrinolytics (such as Amicar or
Tranexamic acid) have been shown to reduce bleeding.45–48 Prothrombin complex
concentrates and vitamin K may also be effective in warfarin reversal and correcting
international normalized ratio.49–51 Iron supplements, oral or intravenous preparations,
and erythropoiesis-stimulating agents are proved to be useful in repleting iron stores
and thus increasing hemoglobin levels.52 PBM and bloodless medicine programs is
now a priority throughout national and international health systems (Fig. 2).53 Hospi-
tals and academic medical centers across the nation are beginning to develop blood-
less medicine and PBM programs in response to the favorable evidence.

PATIENT BLOOD MANAGEMENT STRATEGIES USED IN COVID-19 PANDEMIC

During the 2020 COVID-19 pandemic, blood supply shortages were observed world-
wide, including the United States. The major blood suppliers and hospitals across the
country issued emergency pleas for donations and reports significant numbers of
blood drives were canceled due to school and workplace closures, which resulted
in thousands of fewer blood donations typically collected.19 In Beijing, China during
the 2003 SARS epidemic, blood products shortages necessitated importation of
blood products from other Chinese provinces to supply needs for clinical use in pa-
tients.54,55 Similarly, the COVID-19 pandemic has had a major ripple effect on the
number of eligible blood donors, blood supply, and on blood safety.
Therefore, PBM strategies are imperative in order to manage shortages during nat-

ural disaster or disease pandemics as well as long-term socioeconomic effects

http://www.aabb.org/research/hemovigilance/bloodsurvey/Docs/AABB-COVID-19-Impact-Survey-Snapshot-Week-8.pdf
http://www.aabb.org/research/hemovigilance/bloodsurvey/Docs/AABB-COVID-19-Impact-Survey-Snapshot-Week-8.pdf
http://www.aabb.org/research/hemovigilance/bloodsurvey/Docs/AABB-COVID-19-Impact-Survey-Snapshot-Week-8.pdf


Table 2
University of Rochester Medical Center evidence-based transfusion guideline

Product Clinical Indication Transfusion Trigger

Red blood cells Anemia Hct <21%; Hgb <7 g/dL
Anemia with acute coronary

syndromes
Hct <24%; Hgb <8 g/dL

Platelets High risk of bleeding Platelet count <10,000
Fever or sepsis Platelet count<20,000
Acute bleeding Platelet count<50,000
Intracranial hemorrhage Platelet count<100,000
Documented platelet dysfunction Per platelet function test

Plasma Urgent need for warfarin reversal INR >1.7
Clinical coagulopathy Based on relevant laboratory and

TEG values
Acute bleeding To maintain the RBC to plasma

ratio of our MTP
Plasma exchange for TTP
Factor V or XI deficiency

Cryoprecipitate Low fibrinogen level <150 and bleeding
Documented dysfibrinogenemia Clinically significant bleeding

without obvious causation
Uremic coagulopathy

unresponsive to DDAVP
Factor VIII deficiency

Abbreviations: DDAVP, desmopressin; Hct, hematocrit; Hgb, hemoglobin; INR, international
normalized ratio; MTP, massive transfusion policy; TEG, thromboelastography; TTP, thrombotic
thrombocytopenic purpura.
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following these crises. Implementation of the most recent evidence-supported trans-
fusion guidelines and eliminating unnecessary transfusions are considered the main
goals of PBM programs during major disasters. Some effective strategies are as
follows:

� Evaluation of appropriateness of transfusion orders and further discussion with
clinical team if needed.

� Use of other pharmaceutical products such as desmopressin, antifibrinolytics,
vitamin K, prothrombin complex concentrates, or intravenous iron if appropriate.
Fig. 2. Patient blood management strategies.
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� Blood-sparing strategies during surgery such as implementation of normovole-
mic or hemodilution measures or usage of cell salvage.

� Staff education and open communication is imperative.

CHALLENGES OF MANAGING RESUMPTION OF NORMAL HOSPITAL SURGICAL
OCCUPANCY

Although the demand for blood products during the COVID-19 pandemic has
decreased due to postponement of elective surgeries, hospitals must have an emer-
gency blood management plan. This plan should be in place and ready to be imple-
mented during and following any natural crisis in order to maintain sustainability of a
safe blood supply. As hospitals resume elective surgery and see increases in non-
COVID-19 admissions, long-term shortages beyond the pandemic peak persist. At
this time, blood collection centers and donors are still required to avoid large gather-
ings and follow all safety measures. Thus, a significant blood supply shortage may be
present beyond the pandemic peak. In addition, due to the prolonged incubation
period (up to 14 days) of SARS-CoV-2 and the potential of asymptomatic carriers,
recruitment of blood donors as well as maintaining safety in the blood collection pro-
cess remains a major concern.

EFFECT OF COVID-19 PANDEMIC ON TRANSFUSION SERVICE AND BLOOD BANK
OPERATIONS

Being prepared to face a pandemic ensures that blood products are available to those
patients requiring transfusion support, and a robust plan helps to protect the safety
and health of the transfusion service professionals needed to perform testing and pre-
pare blood products.56 The effects of any pandemic on transfusion service and blood
bank operations are 2-fold the work force and the blood supply.
Although many employees were encouraged or required to work remotely during

the COVID-19 pandemic, this is not an option for laboratory professionals working
in an academic medical center transfusion service and blood bank. To provide neces-
sary transfusion support and to prepare and modify blood products, blood bank em-
ployees must be physically present in the laboratory at all times. Thus, for employees’
safety and to prevent the spread of infection, repeated cleaning and disinfection of the
work environment should be undertaken in conjunction with universal masking of em-
ployees and meticulous handwashing. To promote social distancing, separating staff
by off-setting shift hours across the operation will more evenly distribute the staff
across a 24-hour period. Depending on the physical layout of the work area it may
be possible to set up workstations in different areas of the laboratory so that the staff
is physically separated from each other as much as possible. That being said, plans
must be in place to continue operations if multiple staff members become infected
and cannot work. Because of the extensive regulations surrounding blood bank
testing and competency requirements, cross-training technologists from other areas
in the clinical laboratory on short notice tends not to be a viable option. A plan must
be in place at the institutional level to postpone elective surgeries and other elective
procedures that rely on transfusion support if staffing levels become critically low
due to employee absenteeism and quarantine.
The second concern that transfusion services and blood banksmay experience dur-

ing a pandemic is the blood products supply. Blood collection mainly depends on
volunteer blood donors at collection centers. During such a crisis blood donation
can be greatly reduced as a result of donors becoming infected, unable to donate,
or avoiding public gatherings.57 Several conservation options should be considered
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by the transfusion service in order to conserve a rapidly dwindling blood supply along
with additional measures promoted by a PBM program, when available.

� The blood type of trauma patients should be determined as rapidly as possible so
that transfusion can be performed using type-specific RBC, thereby conserving
the supply of group “O” RBC, a universal donor type. Group “O�” RBC should be
reserved for women of childbearing age (<50 years) and female children. All other
group “O” individuals should receive group “O1” RBC.

� If platelet availability is constrained, units can be split into 2 doses. At the authors’
facility they found that one-half unit of platelets is sufficient to provide clinical
benefit to most patients. However, based on the patient’s clinical condition, a
full dose can be transfused if required.

� Because of decreased blood utilization as a result of elective procedures with-
holding, reducing standing orders and managing blood product standing orders
with the blood supplier is essential to minimize waste, particularly in multisite
hospital systems with transfusion services located at each hospital. Transferring
RBC to the highest transfusion volume facility in the health care system could be
an option as well to reduce wastage.

� Inventory levels of reagents and supplies must be closely monitored. The trans-
fusion service must work closely with the supply chain to ensure that critical re-
agents and supplies are available throughout the pandemic to perform critical
testing. This may involve placing orders to bring levels to a level sufficient to
perform testing for 3 months or more if availability or delivery could potentially
be a problem.

� To assist the blood supplier, facilities could host additional blood drives either at
the facility itself (if there is sufficient room to ensure adequate social distancing)
or supporting drives in a larger venue (such as a mall closed due to the pandemic
or a government building not currently or minimally occupied).

� If the hospital blood bank is FDA registered or licensed, the collection of conva-
lescent plasma could be undertaken to provide a possible course of treatment
either alone or in combination with other treatments to infected patients.58

Although blood conservation measures may be necessary, there likely will be a
decrease in demand for RBC resulting from canceling elective surgical procedures.
In the COVID-19 pandemic a reduction in blood orders from our blood supplier
reduced spending at our facility by approximately 50%. Blood bank serologic testing
was reduced by approximately 30% during the same time period but without the asso-
ciated decrease in budget due to the advanced purchase of reagents and supplies.
Closemonitoring of testing volumes, blood product purchases, and waste is important
to determine how the pandemic will affect cost projections.
CONVALESCENT PLASMA
Blood-Based Therapeutics for COVID-19

Unlike other subspecialties in pathology and laboratory medicine, transfusion medi-
cine/blood banking is almost exclusively focused on therapeutics, including hands
on treatment of patients. Thus it is understandable that physicians, nurses, and med-
ical technologists in this area of medicine have been focused on possible treatment
approaches for COVID-19. In the absence of effective and safe antiviral treatments,
the strategy of transfusing convalescent plasma has long attracted interest and has
been used in treatment of infectious disease, most recently in viral diseases.59 The in-
terest is due to the abundant evidence that humoral immunity plays a role in resolution



Ngo et al596
of viral infection and prevention of reinfection after primary infection or vaccination.
Convalescent plasma has a long history but almost no quality evidence for its efficacy
and safety, as its use has often been reserved for last ditch efforts in desperately ill
patients. In addition, much of the history of its use antedates the recognition that ran-
domized trials are needed for ultimate proof of efficacy and safety due to the highly
variable course of many illnesses, including COVID-19.60

In the current pandemic, early case reports of convalescent plasma usage reported
that some patients who were seriously ill, requiring ICU care and mechanical ventila-
tion,61 cleared virus more rapidly than expected and made sufficient recovery and
shorter LOS. Thousands of units of plasma, almost all untested for antiviral neutralizing
titers, have been transfused in the United States using FDA-approved emergency
investigational new drug and expanded access protocols.62 Many small randomized
trials and a few larger multicenter trials are underway a few months into the epidemic
in the United States. These include some trials in patients with critical illness, using pri-
mary endpoints for efficacy such as ability to be weaned from mechanical ventilation,
discharge from hospital, and survival. Other trials target prevention of infection in
exposed individuals or prevention of hospitalization in newly SARS-CoV-2 RNA–
positive individuals with mild or moderate symptoms. In most cases, given the uncer-
tainty of whether antibody is protective, no specific titer or neutralizing titer of antibody
in the plasma is specified. In other trials, high titers of antibody are required (eg, reac-
tive at >1:320). Donors must meet standard FDA and state safety requirements for
blood donation and be either RNA negative or greater than 28 days past clinical recov-
ery in order to donate.63 Donation can be by manual plasmapheresis or machine
apheresis, with the former considerably less efficient but less costly.
There are many unresolved issues concerning convalescent plasma efficacy and

safety, for example,59 does antibody clearance of virus lead to clinical improvement
in moderately to severely ill patients?,60 does antibody prevent clinical deterioration
in recently infected, asymptomatic or mildly symptomatic patients?, and61 are there
mid- to longer-term consequences of transfusing allogeneic plasma? Many state-
ments have been made that allogeneic plasma transfusion is a common therapy
with only rare acute complications (acute lung injury, volume overload, hemolysis,
anaphylaxis, etc.). However, recent observational literature in critically ill patients
demonstrate that allogeneic plasma transfusion is associated with nosocomial bacte-
rial infection,64 organ failure, and thrombosis.65 The role of transfusing ABO “compat-
ible plasma,” an accepted practice, in worsening the risk of bleeding,66 infection/
sepsis,67 organ failure,67 and mortality66 is not proved, but transfusion of ABO
compatible, but not identical, plasma is likely not immunologically neutral. Immune
complexes between antibody and soluble antigen form after transfusion and, at least
in model systems, can activate monocytes, interfere with platelet and coagulation fac-
tor function, and may injure endothelial cells.68

A likely more efficacious and safer product than convalescent plasma being
considered for use in COVID-19 disease and its prevention is hyperimmune immu-
noglobulin G (IgG). Intravenous IgG (IVIgG) made from multiple donors with detect-
able titers of anti-SARS-CoV-2 antibody would be expected to be more potent and
carry fewer risks than convalescent allogeneic plasma that has not been pro-
cessed.69 However, it will be many months before such products are routinely
available and much less proven effective and safe in patients. One clear cut benefit
of IVIgG is a reduced risk of some adverse immune effects (acute lung injury, he-
molysis, organ failure) because no single donor is heavily represented. Infectious
disease transmission, although uncommon, after plasma that has been tested for
HIV, hepatitis C, etc. is in general not a risk with use of IVIgG preparations. Both
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convalescent plasma and hyperimmune IgG may carry risks of antibody enhance-
ment of viral infection.70

Finally, although not a blood product, humanized monoclonals to proteins and gly-
coproteins that are necessary for viral entry and replication hold some promise as pre-
ventive and therapeutic strategies in COVID-19.

BLOOD SAFETY DURING COVID-19
Steps Taken to Protect Blood Supply

In general, blood donors must be healthy on the day of donation and meet existing
FDA donor screening measures. Typically, these measures should prevent individuals
with any respiratory symptoms or infection from donation. Donors are also instructed
to contact the blood collection center if any signs or symptoms developed within the
next few days of donation. The collected blood or blood components will then be dis-
carded and any distributed products will be recalled. Nevertheless, to date no
transfusion-transmitted COVID-19 cases have been reported.

RISK OF BLOOD PRODUCTS CONTAMINATION WITH COVID-19

Overall, respiratory viruses are not known to be transmitted via blood transfusions.
Thus far, there are no reported cases of transfusion-transmitted COVID-19 nor any
type of the other coronaviruses. As a precaution measure to the blood safety, partic-
ularly after the rapid increase in COVID-19 infection rates in China, Chang and col-
leagues71 screened all donations collected at the Wuhan Blood Center over
2 months (January through March 2020). RT-PCR testing for SARS-CoV-2 RNA was
performed on pools of 6 to 8 plasma samples. Out of the screened 2430 donations,
one donor tested positive for SARS-CoV-2. This donor was positive for COVID-19 pre-
viously and was quarantined appropriately in a cabin hospital in Wuhan until 2 consec-
utive negative throat swab results 3 days apart were obtained. At the time of donation,
the donor displayed no symptoms. However, his plasma SARS-CoV-2 was still detect-
able. Later on, in a retrospective testing of 4995 donations collected between
December 2019 and January 2020, plasma samples of 3 more healthy donors from
Wuhan were also found to be positive for SARS-CoV-2. However, specific IgG and
IgM against SARS-CoV-2 by enzyme-linked immunosorbent assay were negative,
indicating the possibility of infection in the early stage. The investigator concluded
that because of the asymptomatic COVID-19 cases, screening donors for SARS-
CoV-2 will be critical to ensure blood safety.
Hence, to date there are no FDA requirements in place to screen blood donors or

test blood components for COVID-19. Individuals with COVID-19 infection do not
meet the blood donation guidelines.
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