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The COVID-19 pandemic has precipitated an acute blood shortage for medical transfusions, exacerbating an
already tenuous blood supply system in the United States, contributing to the public health crisis, and
raising deeper questions regarding emergency preparedness planning for ensuring blood availability.

However, these issues around blood availability during the pandemic are related primarily to the decline in

supply caused by reduced donations during the pandemic rather than increased demand for transfusion

of patients with COVID-19.
The challenges to ensure a safe blood supply during the pandemic will continue until a vaccine is de-

veloped, effective treatments are available, or the virus goes away. If this virus or a similar virus were

capable of transmission through blood, it would have a catastrophic impact on the health care system,

causing a future public health emergency that would jeopardize the national blood supply.
In this article, we identify the impact of the COVID-19 pandemic on blood supply adequacy, discuss the
public health implications, propose recovery strategies, and present recommendations for preparing for

the next disruption in blood supply driven by a public health emergency. (Am J Public Health. 2021;111:
860-866. https://doi.org/10.2105/AJPH.2021.306157)

Blood donations are a pillar of
modern medicine,"* and an ade-
quate supply of safe blood for transfu-
sion is essential to protect the public's
health. The US blood supply system has
been seriously threatened by the
COVID-19 pandemic, jeopardizing the
ability to treat critically ill persons and
emergency patients, with significant
implications for the health care delivery
system. The nation’s blood supply was
already tenuous before the COVID-19
pandemic,>*and, since then, issues have
been further compounded. Demand for
blood has actually been declining since
2008 because of more conservative
transfusion practices. This decline in
demand caused blood centers to rapidly
consolidate through mergers, resulting

in reduced blood product availability,>°

Peer Reviewed  Riley et al.

leading to a loss of national surge ca-
pacity, leaving the highly complicated
blood product supply chain struggling at
the local, regional, and national levels."
Blood is typically collected, processed,
and stored at regional nonprofit blood
centers and distributed to hospitals on a
daily or weekly basis. Moreover, most
blood products are perishable, with a
short shelf life—42 days for red blood
cells and 7 days for platelets—which
precludes stockpiling a meaningful in-
ventory for surge capacity or other
emergencies. Safety for both the blood
donor and recipient is the central con-
cern in transfusion medicine and a key
driver of blood availability. The pan-
demic has produced a heated debate
regarding the safety of blood dona-
tions in endemic countries. While the

lockdown reduces the amount of health
care activity, unavoidable patient care
continues. For example, it is estimated
that there is a substantial backlog of new
cancer patients across the nation'?; as
cancer programs look to restart opera-
tions, this backlog will grow.

IMPACT OF THE COVID-19
PANDEMIC ON BLOOD
SUPPLY

The blood shortage caused by COVID-19
is an urgent public health issue that in-
terferes with the functioning of the en-
tire health care system. The US blood
supply has fallen to critically low levels
since the COVID-19 pandemic began,
with only a 1 day inventory in some
instances,"® prompting the blood supply
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organizations and the surgeon general
to issue an urgent call for blood dona-
tions.” However, these issues around
blood availability during the pandemic
are related primarily to the decline in
supply caused by reduced donations
during the pandemic rather than in-
creased demand for transfusion of pa-
tients with COVID-19."° This decrease in
blood donations is related to 2 main
factors. First, the cancellation of blood
drives—the Red Cross cancelled more
than 30000 planned blood drives be-
tween mid-March and June of 2020,'®
and upward of 500 000 potential units of
blood went uncollected.”® Second, it is
possible that shelter-in-place recom-
mendations and fear of infection has an
impact on donor willingness to donate
blood.

The supply chain is most vulnerable at
its first step: obtaining blood donations
from healthy donors willing to volunteer
their blood. Before the pandemic, our
estimates indicate that approximately
37% of the US population was ineligible
to donate blood because of 38 exclusion
factors.”” The number of confirmed
COVID-19-positive infections as of late
December 2020 is 18 million in the
United States,'® and it is estimated that
the number of COVID-19 infections in
many parts of the United States is more
than 10 times higher than the reported
rate.'??° Using a factor of 3.34 times
confirmed infections, we conservatively
estimate that as of December 2020 as
many as 60 million persons in the United
States have had a COVID-19 infection. In
2017, 8 million donors provided ap-
proximately 12.2 million units of trans-
fused blood.?" Table 1 shows that there
are approximately 205 million eligible
blood donors in the total US population
of 328.4 million persons.?? The 8 million
blood donors represent 3.9% (8 million/
205.4 million) of the population eligible
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TABLE 1— Estimates of Eligible Blood Donors Before COVID-19 and
as of December 2020: United States

Category
US population
Pre-COVID-19 estimates
Adjustment for exclusion factors (328.2 x 0.626)

Actual number of blood donors

Amount

328.2 million persons

205.4 million persons eligible to donate

8 million donors

Percentage of actual eligible blood donors (8 million/ 3.9

205.4 million)
COVID-19 estimates

Impact estimate (18 x 3.34)

Adjustment for exclusion factors (328.2-60=268.2 x

0.626)
Actual number of blood donors (167 x 0.039)

Percentage change in actual eligible blood donors

([6.5-8]/8)

to donate blood before the COVID-19
era. Based on the estimate that as many
as 60 million persons in the nation could
have had a COVID-19 infection, it is
possible that the pool of eligible blood
donors could decrease by 38.4 million
persons if COVID-infected persons are
deferred from blood donations, reduc-
ing the pool from 205.4 million eligible
donors to 167 million eligible donors.
This results in a 19% potential decrease
in the pool of eligible blood donors (from
8 million to 6.5 million eligible blood
donors).

This estimate only takes into account
the potential exclusions for blood
transfusion. To the extent that conva-
lescent plasma treatment becomes an
accepted practice, this would be a new
demand on the blood system, and it is
not included in the previous calculation.
Turning convalescent plasma donors
into return blood donors is evolving and
could become a rapidly expanding area
of collections. Studies show no evidence
to support transfusion-transmitted
COVID-19,% and there is no long-term
deferral from blood donation following
COVID-19 recovery.?* While it is in-
creasingly clear that a small portion of

60 million persons

167 million persons eligible to donate

6.5 million donors

19

COVID-19 patients will have lingering
problems that will prevent these pa-
tients from being blood donors,?>?° this
virus is part of the family of respiratory
viruses that has been shown to not be
transmitted by transfusion.?” Prelimi-
nary studies indicate that neutralizing
antibodies are stably produced for at
least 5 to 7 months after severe acute
respiratory syndrome coronavirus 2
(SARS-CoV-2) infection,?® and serum
antibodies to SARS-CoV-2 are main-
tained in the majority of COVID-19
patients for at least 3 months after
symptom onset.?? However, it is not
conclusively known how long the anti-
bodies will persist nor which kinds of
antibodies will be the most beneficial.
Antibodies can be measured in a variety
of ways, and, thus, it will be important to
determine which of these antibody as-
says is most clinically relevant. If this
virus or a similar virus were capable of
transmission through blood, it would
have a catastrophicimpact on the health
care system.

During the COVID-19 pandemic,
blood donations have decreased, but
blood transfusions have also decreased
because of the closure of medical clinics
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and a reduction of hospital inpatient
census by 20%.%° A person with an active
COVID-19 infection is ineligible to do-
nate blood, although there is little evi-
dence that blood transfusion will
transmit the infection. However, the
duration of the COVID-19 virus is quite
variable—spanning from a few days to
a few weeks or even months, and it
seems likely that some persons will
have long-term sequelae that eliminate
them as blood donors. The impact of
donor exclusion on the pool of eligible
donators caused by COVID-19 may be
substantial. COVID-19 could be classi-
fied as either a short-term (1-59 days)
donor exclusion factor, a long-term
(60-365 days) exclusion factor, or pos-
sibly a permanent exclusion factor.*'’
Currently, the US Food and Drug Ad-
ministration (FDA) suggests a 14-day
deferral based on testing and symptoms
with most blood collection centers not
using a permanent deferral *'

The COVID-19 pandemic is precipi-
tating innovative mechanisms for in-
creasing the blood supply throughout
the nation. For example, Facebook and
the American Association of Blood
Banks (AABB) announced a partnership
to connect more people to their local
blood banks."* However, such partner-
ships raise serious privacy concerns,
which will require discussion and reso-
lution. Several facets that are part of the
pandemic will likely persist (see box on
p. 863). The success of remote working
will likely lead to its persistence to some
extent, thus decreasing the number of
large groups of potential blood donors.
The publicis likely to be more concerned
by viral infections, and, thus, some social
distancing will persist. There may be
increased fear of receiving a transfusion-
transmitted infection as well as the
donor's misconception that they will
become infected while donating blood
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from exposure to an infected person
within the blood collection center.
These changes resulting from the
pandemic will necessitate changes in the
operation of blood supply organizations
(see box on p. 864). The pandemic has
altered work practices, perhaps per-
manently in some cases. This substantial
transition toward remote work disrupts
the traditional work setting with a
number of residual impacts on tradi-
tional blood collection. For example,
blood drives that used to take place at
large gatherings of people such as pla-
ces of employment will no longer be as
relevant because of the large transition
to virtual remote work. With these
changing work practices, blood supply
organizations will need to adapt and
restructure their traditional modes of
collecting blood. These and other not-
yet-recognized effects will have an im-
pact of how blood collection organiza-
tions will have to operate (see box
on p. 864). These will likely necessitate
change in the structure and operation
of blood supply organizations and may
lead to cost increases and further de-
crease ability to innovate. A list de-
scribing potential factors that may
change the operation of blood supply
organizations related to the COVID-19
pandemic is shown in the box on p. 864.

EMERGENCY
PREPAREDNESS

A blood emergency refers to an event
that requires a larger amount of blood
than usual or that temporarily restricts
or eliminates the ability to collect blood.*
Emergency response preparation for
blood supply has not been as extensive as
other preparedness activities,* and the
COVID-19 pandemic highlights several
deficiencies of the public health emer-
gency preparedness system for blood. A

recent study undertaken for the De-
partment of Health and Human Ser-
vices (HHS) explored the ways in which
a global pandemic could disrupt the US
blood supply,® a scenario that is now
playing out in real time.

Blood and blood products are a crit-
ical element of public health emergency
preparedness and an essential compo-
nent of the Emergency Support Func-
tions of the National Response
Framework.** The Center for Pre-
paredness and Response in the Centers
for Disease Control and Prevention
(CDC) coordinates public health pre-
paredness,*® while HHS monitors and
coordinates the need for blood and
blood products and related medical
supplies in coordination with the
AABB.?” While Congress identified en-
suring an adequate blood supply as an
important strategic issue facing the
US blood system, this concern has not
received sufficient attention, and there
has not been substantial progress to-
ward this goal.®> Although blood col-
lection centers are among the few
organizations allowed to stay open
during closures of nonessential business
during the pandemic, they have operated
at a substantially reduced capacity, ex-
periencing difficulty in reliably meeting
blood requirements. Indeed, COVID-19
has significantly decreased the rate of
blood donations around the world.*®

Emergency preparedness for trans-
fusion medicine is based on the as-
sumption that demand will increase
dramatically. For example, the AABB
Disaster Operations Handbook identifies a
pandemic as a high threat, related to an
increase in the demand for blood, but
does not identify the lack of blood
supply as a substantial risk®® as has
occurred in the COVID-19 pandemic.
As indicated previously, the COVID-19
pandemic blood shortage is related to
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1. Decreased donor willingness to donate
. Continued emphasis on remote work

. Decrease in large concentrations of workers

. Social distancing

. Fear of receiving blood transfusion
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. Fear of infection from donating blood

Potential Ongoing Factors From the COVID-19 Pandemic That
Can Have an Impact on Blood Donations

. Concerns regarding the infection risk during travel to donation site

the inability to maintain supply rather
than an increase in the need for blood
or distribution difficulties.

The COVID-19 pandemic has raised a
number of concerns regarding how to
equitably allocate supplies that are
needed to respond to the pandemic,
such as vaccinations,*® personal pro-
tective equipment,“*® and ventilators.
There are similar concerns regarding
how to set equitable allocation of blood
to hospitals, how to determine first-tier
transfusion recipients, and how to ac-
count for such factors, as health care
disparities have not been discussed. A
framework needs to be developed for
equitable allocation of blood for trans-
fusions. Public health practitioners
and other partners need clear and ac-
cessible guidance regarding effective
practices to respond to public emer-
gencies,*" which also applies to the
blood supply for transfusion medicine.
For example, a lottery system has been
proposed to allocate scarce COVID-19
medications to promote fairness, and
the National Academies released a
preliminary framework for equitable
allocation of COVID-19 vaccines on
September 1, 2020.4243

IMPLICATIONS

The blood supply system has been
described as a public good, operat-
ing in an undefined partnership with

government.** However, the blood supply
system functions in the private sector with
independent organizations, which com-
pete with each other both for donors and
for hospital distribution accounts.?

The COVID-19 pandemic has led to a
serious shortage of blood in the United
States, jeopardizing the ability of the
health care system to treat patients,
creating a public health emergency for
the foreseeable future. Although some
spot shortages caused procedures to
be postponed—such as solid organ
transplants—it does not appear that
there were severe patient problems
or fatalities attributable to the lack of
blood.*> These decreases in demand
were met with greater decreases in
supply of blood during the COVID-19
pandemic.*® This blood shortage reflects
longstanding challenges in the blood
collection and distribution system, re-
quiring both short-term and long-term
solutions ¢

In the short term, several actions can
be taken to ensure voluntary blood
donors provide a continuous and safe
donation of blood components. This
includes a timely appeal to donate blood
when a shortage is foreseeable, careful
planning of the donor schedule at blood
collection centers to ensure compliance
with social distancing measures and
avoiding an excess number of donors
at any given time, use of adequate
personal protective equipment, and

meticulous adherence to hygiene regu-
lations. Travel by potential blood donors
to make donations is the most feasible
way to acquire the needed blood supply
and should be considered essential by
governments. These strategies have had a
demonstrated effect. For example, fol-
lowing an initial 10% decrease in whole
blood collection in Italy, the strict appli-
cation of these measures resulted in

a stable volume of blood donations,
guaranteeing blood component self-
sufficiency.®” Avoiding shortages requires
the ability to maintain supply-and-demand
equilibrium by ensuring coordination
among blood supply organizations,
transfusion physicians, hospital systems,
and government agencies. The gover-
nance for these strategies is unclear and
needs resolution. For example, state
requirements for personal protective
equipment and distancing vary widely,
while the CDC recommendations fluctu-
ate. Although this is a short-term concern,
we recommend a long-term national
strategy with apolitical guidelines. Histori-
cally, the FDA sets donor requirements
that are standardized on a national
basis, and the AABB uses those same
requirements.”’

To provide a long-term foundation for
improving preparedness in public health
emergencies, we propose 3 recom-
mendations. First, create national poli-
cies for capacity building. The absence
of a national system for blood supply
management has made it difficult to
match supply and demand (see box on
this page). Second, structural changes
in the blood supply chain must be
deployed, and blood supply organiza-
tions will need to change their operating
structure to react efficaciously to COVID-
19 (see box on this page). This includes
integrating the community blood
centers responsible for the collection
and distribution of blood and blood
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locations.

relatives of patients using blood.

© ® N

Potential Changes in Blood Supply Organizations’ Operations
Because of the COVID-19 Pandemic

1. Fewer large blood drives may be offered because remote working decreases donor pool in central

. Shelter-in-place orders and donor fear of infection may decrease donor willingness to donate.

. Addition of new donor exclusion criteria may lead to a decrease of eligible blood donors.

2

3

4. Fewer large blood drives may mean that more blood will be collected in fixed sites.

5. New kinds of sites, such as stadiums or convention centers, may be used to facilitate social distancing.
6

. Blood supply organizations may emphasize increased effort to recruit donors who are friends and

The need for cleaning equipment and facilities between donors may result in reduced productivity.
. Greater use of personal protective equipment for staff may increase costs and worker discomfort.

More scheduled donations may be required involving increased costs attributable to scheduling.

products into the emergency manage-
ment planning efforts with the addition
of blood-related scenarios in the drill
and exercise programs. This helps to
ensure that blood centers are appro-
priately prioritized for emergency
communications equipment and fre-
quencies, transportation during disas-
ters, restoration of utilities, and re-entry
access into affected disaster areas.
Third, crisis management leadership
throughout the blood supply system
is needed. This leadership begins with
the Federal Emergency Management
Agency working closely with community
blood centers to ensure that blood and
blood products are available when
needed during emergencies. For ex-
ample, the FDA issued 4 blood donor
eligibility guidelines on April 2, 2020, to
help alleviate blood shortages during
the COVID-19 pandemic, including al-
ternative procedures for blood and
blood components collected during the
COVID-19 public health emergency
(these alternatives are only in effect until
the end of the public health emergency).
One of the difficulties in the blood
supply response has been the lack of a
federal policy to coordinate the re-
sponse to emergency shortages on a
national basis. The US blood supply
system involves a number of individual
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blood organizations that could be or-
ganized to function as a national
emergency supply preparedness sys-
tem. This national system for blood
collection management could include an
information technology infrastructure
that connects all blood operators within
the United States to more freely move
needed blood products across blood
collection organizations. The system
could be overseen by a US government
body that manages a universal blood
supply organization with the indepen-
dent nonprofit blood collection organi-
zations functioning as collection and
distribution hubs. This proposed inte-
grated structure could be filled by gov-
ernment employees working directly
within the blood centers or blood center
employees that serve on integrated
government-level committees. The box
on p. 865 summarizes several recom-
mendations to improve blood supply for
future emergencies.

The recommendations for short-term
and long-term recovery strategies will
involve sustainable collaboration to
continue after the epidemic is over, and
blood supply organizations will need to
adapt their operations to respond to
these changes. The pandemic has al-
tered work practices, perhaps perma-
nently in some cases. This substantial

transition toward remote work“® dis-
rupts the traditional work setting with a
number of impacts on traditional blood
collection. For example, blood drives
that used to take place at large gather-
ings of people such as places of em-
ployment will no longer be as relevant
because of the large transition to virtual
remote work. With these changing work
practices, blood supply organizations
will need to adapt and restructure their
traditional modes of collecting blood. To
be more responsive to donor conve-
nience, blood supply organizations un-
derstand the need to develop smaller,
more mobile blood collection systems to
supplement more traditional modes of
collecting blood. For example, mobile
blood units small enough to make
house calls can enhance consumer
convenience.

CONCLUSION

In this article we describe the US blood
supply system, the impact of the pan-
demic upon blood supply, and implica-
tions for emergency preparedness. The
COVID-19 pandemic exposes the gaps
and vulnerabilities of the nation’s blood
supply system, contributing to public
health emergency preparedness chal-
lenges. Dialogue between key policy and
public health leaders, health care delivery
systems, and physicians has been con-
spicuously absent. While there is a
heightened need for rigor in emergency
planning and response activities, this re-
sponse has not been well coordinated or
responsive to the needs of public health.
The blood transfusion supply chain
has unique characteristics. Even before
the onset of COVID-19, the transfusion
medicine blood supply chain had
structural challenges related to supply
chain factors including sole source
supply from human donors, limited
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1. Create national policies for capacity building.
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. Make structural changes to improve supply chain.

. Establish national system for inventory management.

. Change operating structure of blood supply organizations to improve ability to react to emergencies.

. Integrate blood supply organizations into emergency planning activities.

. Include blood-related scenarios in emergency drill and exercise programs.

. Define structure for comprehensive unified crisis management related to blood supply.

. Ensure that blood centers are considered essential services during emergencies.

Recommendations to Improve Blood Supply in Preparation for Future Emergencies

. Ensure that blood suppliers have appropriate priority within emergency communications, transportation, and restoration of utilities.

10. Create national stockpile of key supplies, equipment, and reagents to support continued blood supply organization function during emergency.

ability to create meaningful inventory
because of the short shelf life of blood
products, and economic pressures lead-
ing to industry consolidation. These
structural challenges are mirrored
across the globe, with 119 of the 195
nations of the world having an inad-
equate blood supply to meet health
care needs.*

The COVID-19 pandemic introduces
severe stressors into the supply chain,
contributing to the public health
emergency and threatening pop-
ulation health. However, this acute
blood shortage reflects deeper issues
for public health emergency pre-
paredness as well as the structure of
the blood collection system. There is
no known end date for the COVID-19
pandemic and no guarantee that
COVID-19 will be the last epidemic
or pandemic,*® underscoring the
challenge to immediately identify
strategies to improve long-term sus-
tainability of the United States’ blood
supply. The short-term and long-term
recommendations presented in this
article can be used as a call to action to
help ensure an adequate and safe
blood supply. AJPH
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