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Abstract

Background: In March 2020, a state of emergency was declared to facilitate

organized responses to the coronavirus disease 2019 (COVID-19) pandemic in

British Columbia, Canada. Emergency blood management committees

(EBMCs) were formed regionally and provincially to coordinate transfusion

service activities and responses to possible national blood shortages.

Study Design and Methods: We describe the responses of transfusion ser-

vices to COVID-19 in regional health authorities in British Columbia through

a collaborative survey, contingency planning meeting minutes, and policy doc-

uments, including early trends observed in blood product usage.

Results: Early strategic response policies were developed locally in collabora-

tion with members of the provincial EBMC and focused on three key areas: uti-

lization management strategies, stakeholder engagement (collaboration with

frequent users of the transfusion service, advance notification of potential

inventory shortage plans, and development of blood triage guidance docu-

ments), and laboratory staffing and infection control procedures. Reductions in

Abbreviations: COVID-19, coronavirus disease 2019; EBMC, emergency blood management committee; EOC, emergency operations center; NAC,
Canadian National Advisory Committee on Blood and Blood Products; PBCO, Provincial Blood Coordinating Office.
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transfusion volumes were observed beginning in mid-March 2020 for red blood

cells and platelets relative to the prepandemic baseline (27% and 26% from the

preceding year, respectively). There was a slow gradual return toward baseline

beginning one month later; no product shortage issues were experienced.

Conclusion: Provincial collaborative efforts facilitated the development of ini-

tiatives focused on minimizing potential COVID-19–related disruptions in

transfusion services in British Columbia. While there have been no supply

issues to date, the framework developed early in the pandemic should facilitate

timely responses to possible disruptions in future waves of infection.
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1 | INTRODUCTION

The World Health Organization declared the coronavirus
disease 2019 (COVID-19) outbreak a public health emer-
gency of international concern in late January 2020 and,
subsequently, a pandemic in early March 2020.1 The
severe acute respiratory syndrome epidemic of 2002-2004
was associated with significant reductions in blood dona-
tion, with some centers requiring import of blood prod-
ucts from other regions to sustain clinical capacity unless
there were comparable reductions in demand for
products.2–4 Similarly, significant disruptions in social
and institutional functions resulting from global spread
of the severe acute respiratory syndrome coronavirus
2 may potentially threaten blood supplies worldwide.5

Multiple jurisdictions have reported decreasing donations
leading to decreased blood supply, offset in some settings
by declining demand for transfusion in the short
term.6–10

Contingency planning for supply shortages in a
national blood supply system requires a nationally and
locally coordinated approach. The Canadian National
Advisory Committee on Blood and Blood Products
(NAC) is an expert advisory group to the Provincial and
Territorial Blood Liaison Committee and to the Ministers
of Health that is tasked to advise on blood product utili-
zation management and transfusion practice in Canada,
exclusive of Quebec. The governors of the Canadian
blood supply have previously directed the NAC to
develop a framework for managing blood shortages in
the country. Relevant policies are documented in the
National Plan for Management of Shortages of Labile
Blood Components (The Plan), which includes the recog-
nition of the National Emergency Blood Management
Committee (EBMC), which is mandated to support coor-
dinated responses to critical national blood shortages.11

The National EBMC consists of provincial government

officials, provincial transfusion medicine leads, and leads
from the national blood supplier Canadian Blood Ser-
vices (serving all parts of Canada except for Quebec). The
Plan references the Emergency Framework for rationing
blood for massively bleeding patients during a Red Phase
shortage that was developed with multidisciplinary and
specialist society contribution, and primarily includes a
description of advisory phases for the national blood
inventory11,12:

Green Phase:

• Normal component inventory

Green Phase Advisory:

• Low inventory for at least some components
• Requires local evaluation of stock

Amber Phase:

• National inventory insufficient to proceed with routine
transfusion practices

• Requires reductions in blood usage

Red Phase:

• Critical inventory shortages
• Insufficient to ensure availability of transfusions for all

nonelective indications

Recovery Phase:

• Inventory increasing toward Green Phase

In the province of British Columbia, Canada, the
third known Canadian case of COVID-19 was reported in
late January 2020, the first instance of community
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transmission on March 5, and the first death resulting
from COVID-19 on March 9.13–15 On March 17, a provin-
cial state of emergency was declared to support coordi-
nated responses to COVID-19, and the national EBMC
released a Green Phase Advisory on all fresh blood
components and plasma protein products, predicting
possible shortages due to significant blood donation cancel-
lations.16,17 Regional and provincial EBMCs were convened
in accordance with the National Shortage Plan to facilitate
concerted recommendations and actions from transfusion
services. The provincial EBMC of British Columbia includes
transfusion medicine leadership from nine regional health
authorities and the national blood supplier. This report
reviews transfusion policy changes implemented in our
health authority (encompassing the largest tertiary care cen-
ter in British Columbia) and other regional health authori-
ties participating in the provincial EBMC to plan for the

potential development of shortages in the national blood
inventory, as well as trends observed in provincial blood
product usage in the first three months of the COVID-19
pandemic.

2 | METHODS

Data regarding changes in transfusion laboratory policy
and practice, stakeholder engagement, document distri-
bution, and established initiatives were extracted from
sources including minutes of local, provincial, and
national EBMCs; locally maintained catalogs of action
items, projects, and outcomes arising from meetings; and
documentation generated for transfusion laboratory use
or distribution resulting from these initiatives. Detailed
blood product usage data were collected from the authors'

FIGURE 1 Interim framework for Vancouver Coastal Health blood triage scenarios (for appropriate allocation of blood product support

in massive transfusion situations in the event of severe blood product shortage). EBMC, emergency blood management committee; MRP,

most responsible physician; PLT, platelets. *Triage team case discussions require a minimum of three team members, including the blood

triage leader and transfusion medicine physician
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center from the laboratory information system. Surveys were
distributed and completed by members of the provincial
EBMC inquiring about changes in blood supply and
demand during the pandemic, strategies for utilization man-
agement and stakeholder engagement, and approaches for
laboratory infection control (Supplementary Material S1).
Descriptive statistics were used to summarize usage trends.

3 | RESULTS

3.1 | Stakeholder engagement for
contingency planning

Successful implementation of utilization management
strategies and maintenance of clinical service required
engagement with stakeholders in clinical, laboratory, and
government settings. The national EBMC met weekly
during the pandemic to review national inventory levels,
blood product “days on hand” for each of the provinces,
and the overall advisory phase in Canada; medical spe-
cialty professional groups were invited to meetings for
further coordination. The British Columbia EBMC would
also meet weekly to coordinate provincial approaches
and to discuss issues related to the pandemic and its
effects. Health authority–specific EBMCs maintained
ongoing communication at provincial and national levels,
harmonizing policies and actions in transfusion service
responses to the pandemic. In many health authorities in
British Columbia, regional emergency operations centers
(EOCs) were created to monitor the ongoing response to
the pandemic. These EOCs allowed transfusion medicine
services to advance specific issues, such as formation of
health authority–specific EBMCs, through communica-
tions to senior leadership in Situation, Background,
Assessment, Recommendation format.

Examples of local communications included memos
regarding Green Phase Advisories and evidence-based
recommendations in transfusion practice. As part of the
British Columbia Blood Contingency Planning Toolkit,
developed by the British Columbia Provincial Blood
Coordinating Office (PBCO), notifications were also
developed provincially for Amber and Red Phases to be
distributed in the event of escalation. Transfusion service
representatives liaised with high-volume clinical users to
determine approaches to ongoing transfusion in the set-
ting of inventory shortages and contributed to the devel-
opment of national guidelines for transfusion support in
patients with hemoglobinopathies to minimize blood
supply impacts. Additional activities have included advo-
cating to health agencies to maintain availability of
intravenous iron infusions during the pandemic as an
essential service to emphasize patient blood management

and engagement with palliative care services to facilitate
out-of-hospital transfusions (if feasible under Health
Canada Blood Regulation standards). Participating health
authorities have not reported challenges with access to
intravenous iron infusion, and decreased overall usage
during the early stages of the pandemic was observed in
several facilities owing to cancellation of elective surger-
ies and enhanced screening measures for infusion pre-
scription (in one health authority when comparing the
period of March to October 2020 to the same period in
2019, the average numbers of patients receiving iron infu-
sions monthly were 103 ± 20.7 compared to 150 ± 16.6,
respectively).

In anticipation of a possible severe blood shortage
and at the direction of the NAC National Shortages Plan,
the EBMCs at several health authorities developed
interim guidance documents to form a triage team for
allocation of blood products to patients requiring high-
volume transfusion support. The EBMC in our health
authority, having broad clinical representation, collabo-
rated with health authority communications, risk man-
agement, and ethics to create the framework. Trauma
team, anesthesia, and critical care representatives were
chosen to lead the triage team along with the transfusion
medicine director to help coordinate the local and pro-
vincial/national inventories. The National Shortages plan
also outlines blood triage exclusion criteria, which were
adapted to local triage team documents: these provide
guidance to the triage team (who must not be directly
involved in care of the patient receiving transfusion) to
exclude patients from receiving blood products if their
predicted mortality risk is high (listed at https://www.
nacblood.ca/resources/shortages-plan/emergency-
framework-final.pdf). Figure 1 depicts a schematic of the
Vancouver Coastal Health framework for blood triage
scenarios and the agreed-upon ideal triage team composi-
tion. Establishment of these documents included exami-
nation and approval by EOC leadership as interim
guidance, with critical care and ventilator exclusion
criteria to be incorporated when developed and approved
provincially.

3.2 | Usage mitigation strategies

In anticipation of blood shortages, utilization management
strategies were developed and implemented during early
stages of the pandemic. Meetings of the provincial EBMC
continued weekly to facilitate early detection of inventory
or logistic issues and enable cooperative solutions to short-
ages. To reduce unnecessary usage, a provincial infographic
emphasizing evidence-based restrictive practices for trans-
fusion and guidance regarding consequences and avoidance
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of iatrogenic anemia was developed and distributed to clini-
cal departments and personnel involved in transfusion. The
EOCs provided a valuable method to disseminate essential
communications to clinical stakeholders.

Practices intended to directly limit unnecessary trans-
fusions were developed, including best practice alerts in
electronic order entry systems for red blood cell (RBC)
transfusion orders and laboratory screening guidelines
for prospective review of plasma or platelet orders falling
outside of usual ordering practices for stable inpatients.
Guidelines for blood usage to be distributed to clinical
services during times of Amber and Red Phases of blood
product inventory were created for future use, incorporat-
ing the developed framework for blood product triage
during severe blood shortages. The British Columbia
Transparent Blood Inventory, a Web-based tool
developed by the PBCO, provides British Columbia trans-
fusion medicine stakeholders with detailed hospital blood
inventories updated hourly and blood supplier inventory
data updated once daily. It was reemphasized during a
provincial EBMC meeting to inform requirements for
future emergency response activities in real time during
Amber and Red Phases. Specifically, the toolʼs Emer-
gency Management dashboard contains data on RBC and
platelet units, days to expiry for units, and 90-day trend
lines for both hospital inventory and blood supplier RBC
days on hand.

Strategies implemented in other transfusion services
represented in the provincial EBMC varied, with the
majority planning or undertaking communications to
clinical services, increased laboratory screening of
orders, and decreased on-hand inventory (Figure 2).
While deployment of contingency strategies has not
been required, a recent prospective Canadian study of
blood bank technologist screening of RBC orders (before
COVID-19) suggests blood product savings of approxi-
mately 9%, and a similar retrospective Canadian audit
suggests the potential for savings of up to 35% of ordered
RBCs when deferring those ordered for patients with
hemoglobin values greater than 70 g/L.18,19

3.3 | Laboratory staffing and testing
management, including infection
prevention and control

Plans were developed to limit the transmission of
infection associated with blood product distribution
from or return to the transfusion service, including
general infection control guidelines for laboratory
staff, and policies were established to limit product
contamination in patient care areas, including
restricting pneumatic delivery tube materials from

entering patient rooms and allowing only single units
of blood components or plasma protein products
intended for imminent transfusion to be provided at
the bedside.

Hospital porter services were asked to adapt their
routine practices to minimize unnecessary interactions in
the transfusion laboratory, and only porters were allowed
to pick up blood in lieu of clinical staff. Contingency
plans to ensure emergency health personnel continued to
be capable of collecting required blood products for pre-
hospital emergency transfusions were put in place. Physi-
cal plexiglass barriers were installed at some accessioning
sites.

Processes were developed in partnership with immu-
nologists to reduce exposures for high-risk individuals
requiring outpatient infusion of immune globulin prod-
ucts for immunodeficiency while meeting accreditation
standards for traceability and transport of product. In
some regions, a concerted effort was made to switch
patients, where appropriate, to subcutaneous immune
globulin to limit future hospital exposures. Throughout
British Columbia, transfusion services developed pro-
cesses to allow patients receiving outpatient blood prod-
ucts to arrange for curbside pickup of their products or to
authorize a designate to retrieve products from the trans-
fusion laboratory on their behalf (in all cases with strict
infection control measures).

FIGURE 2 Strategies implemented by the authors' health

authority (Vancouver Coastal Health [VCH]) and those reported to

be in use in transfusion medicine services (TMS) represented in the

provincial emergency blood management committee (EBMC) with

regards to utilization management. G denotes Green Phase

Advisory strategies (currently in use), A indicates strategies to be

implemented with Amber Phase Advisory or above (insufficient

inventory for routine transfusion practices), and R indicates

strategies to be implemented in the event of Red Phase Advisory

(critical inventory shortages) [Color figure can be viewed at

wileyonlinelibrary.com]
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To minimize the risk of viral transmission by surface
contamination, protocols for disinfection of transport
cooler surfaces and the distribution and return of blood
components and products were instituted in collaboration
with infection control. All components and products were
distributed in overwrap bags securely sealed using cable
ties or tape, and on return to the transfusion service the
integrity of the seal was evaluated by laboratory personnel.
The disposition of blood products returned without an
intact seal was determined by the time until unit expiry
based on published data regarding viral persistence on sur-
faces and is outlined in Figure 3.20 To date, resulting
excess product wastage has been minimal (five units of
RBCs and three of platelets). As the prevalence of COVID-
19 initially decreased in the province, components and
products were distributed in overwrap bags only to clinical
wards designated for patients with COVID-19.

Measures implemented by other services in the
provincial EBMC (Figure 4) included similar processes,
with mixed approaches to surface contamination
control (including product overwrapping and/or surface
disinfection).

3.4 | Changes in blood product supply
and demand during the pandemic

In the weeks following the declaration of a pandemic,
blood collection centers experienced a surge in donors
despite overall reductions in capacity, and the decrease in

the number of blood donors was less than antici-
pated.21,22 At the same time, a provincial public health
emergency was declared, and elective procedures were
halted in British Columbia on March 16 to prepare for a
possible surge in COVID-19–related hospitalizations.23

Emergency department patient volumes decreased dra-
matically in the same time period.24 Accordingly, signifi-
cant declines in transfusion rates were observed in the

FIGURE 3 Protocol for disposition of products returned to the transfusion medicine laboratory in the authors' center. Products are

distributed in sealed overwrap bags and integrity of the seal is evaluated on return to the laboratory. *Provided standard criteria for return to

inventory are met

FIGURE 4 Strategies implemented by the authors' health

authority (Vancouver Coastal Health [VCH]) and those reported to

be in use in transfusion medicine services (TMS) represented in the

provincial emergency blood management committee (EBMC) with

regards to reduction of viral transmission in the transfusion

laboratory and managing risks related to surface contamination of

returned blood products. X indicates a strategy is in use
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FIGURE 5 A. RBC and platelet utilization over time at Vancouver General Hospital. Solid lines indicate 14-day rolling average rates

and icons indicate daily rates (diamond: RBC; square: Platelet). The dashed vertical line indicates the date a provincial state of emergency

was declared. The shaded area denotes the time period reviewed in panels (B-D). B-C, RBC (B) and platelet (C) transfusion rates by clinical

service and overall at Vancouver General Hospital between 15 March-31 May, 2019 and 2020. Relative changes in transfusion rates observed

in 2020 relative to 2019 are indicated. BMT, bone marrow transplant; ICU, intensive care unit. D, Observed changes in RBC and platelet

transfusion rates between 15 March-31 May 2019 and 2020, as reported by members of the provincial emergency blood management

committee for their local transfusion services. Decreases in RBC transfusion rates were most pronounced in emergency, trauma, and surgical

areas in most centers. Reported increases in platelet transfusion were accounted for by unusually high use (4-fold increase) in intensive care

at one center and one patient requiring large numbers of transfusions for hypoproliferative thrombocytopenia at another. *Surgical

transfusion data exclude intraoperative transfusions, which are not captured in the laboratory information system
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authors' center (Figure 5A): Average daily RBC transfu-
sion rates fell by approximately 30% from preceding months
through late March and April, with similar trends in plate-
let transfusion rates (decreasing from 679 and 758 platelet
transfusions in the two months preceding the pandemic
declaration to 450 and 425 platelet transfusions in the
two months following). On 8 April 2020, the Green Phase
Advisory was lifted for all non–plasma protein products,
delayed in part by the perceived risk of platelet shortages
should donation rates fall and clinical volumes increase. By
6 May 2020, the Green Phase Advisory was discontinued,
replaced by a Recovery Phase Advisory (corresponding with
“reopening” and transition to normal demand within hospi-
tals). The anticipated increase in demand was reflected in
transfusion trends observed in the authors' center, which at
the time of writing are approaching prepandemic rates.
Plasma protein products did not fall into shortage during
this time, but there are concerns regarding their future sup-
ply. An interim immune globulin product plan is being
developed to define advisory phases for immune globulin
inventory levels and actions to be taken at each level of
inventory shortage.

When compared to the same period in 2019, transfusion
rates of both RBCs (Figure 5B) and platelets (Figure 5C)
between March 15 and May 31 decreased by approximately
one quarter, with reduced rates in most hospital services for
both (except for increased platelet usage in medical services,
accounted for by oncology and other outpatient transfu-
sions), particularly in surgical services. Other members of
the provincial EBMC reviewing the same period
(Figure 5D) reported decreases in RBC transfusion rates in
all sites and variable changes in platelet transfusion rates
across sites. Most sites reported the greatest reductions in
transfusion rates in surgical and emergency/trauma ser-
vices. The most remote health authorities tended to be most
affected. Flights and other transportation options dwindled
during the pandemic, complicating blood transportation
from the blood supplier to remote hospitals and in some
cases requiring collaboration between health authorities,
the national blood supplier, and local couriers for alterna-
tive arrangements. However, no difficulties in accessing
blood products were reported.

4 | DISCUSSION

Early in the COVID-19 pandemic, in the face of an uncer-
tain trajectory of infections in British Columbia and the
threat of potential blood product inventory shortages,
coordinated local and provincial approaches were
implemented to help mitigate developing shortages and
minimize transfusion laboratory-associated infections.
Simultaneously, contingency strategies were developed

for deployment in the event of severe blood shortages. No
shortages have been reported from members of the Brit-
ish Columbia provincial EBMC during the pandemic to
date, and transfusion rates generally decreased in the
early stages of the pandemic, with a subsequent gradual
return to prepandemic levels over several weeks. Relative
to the same period in 2019, RBC transfusion rates were
consistently lower in 2020 provincially, while changes in
platelet transfusion rates varied significantly (often stable
or in some cases increased). Internationally, similar
trends in blood product supply and demand during early
phases of the pandemic have been described. Pagano
et al8 observed a sharp decline in inpatient transfusions
in a hospital in Washington, while outpatient transfu-
sions remained relatively stable. Similarly, Grandone
et al10 in southern Italy reported early reductions in RBC
and plasma inpatient transfusions, which began to
rebound by five weeks, while platelet transfusion rates
remained stable. Groups in Illinois and Saudi Arabia
have described similar observations.6,9

Previous published discussions of essential transfusion
considerations during a pandemic have emphasized the
importance of a multifaceted response, including the need
for clear communication between all groups involved and
mitigation or management of supply shortages.2 The
response of transfusion medicine services to the threat to
the blood supply posed by COVID-19 in our and other pro-
vincial health authorities in British Columbia exemplifies
a multicenter collaborative approach to blood manage-
ment in a time of crisis, including strengthening of utiliza-
tion management efforts; active engagement with a
diverse group of stakeholders to promote best transfusion
practices and ensure that clinical needs are met; and rigor-
ous infection control measures in the laboratory and asso-
ciated clinical sectors. At the time of writing, new daily
cases of COVID-19 have gradually increased in British
Columbia; national blood inventory levels are adequate;
and resumption of elective procedures is ongoing across
the province. Although active cases are currently on the
rise and a “second wave” of infections is underway, with
potentially unpredictable impacts on the national supply
of and demand for blood products, we anticipate these
early efforts and ongoing collaboration to facilitate early
responses to a rapidly evolving situation.
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SUPPORTING INFORMATION
Additional supporting information may be found online
in the Supporting Information section at the end of this
article.
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