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Abstract

Coronavirus Disease 2019 (COVID-19) pandemic has stressed out all aspects of global healthcare
including blood supply. Options for global healthcare to maintain continuous and robust blood supply
include, increasing blood donations and decreasing blood use to expand available blood supply. At this
time, more than ever, Patient Blood Management (PBM) strategies can help reduce blood utilization,
improve patient outcomes, and help mitigate ever looming blood shortages.
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Introduction

Coronavirus Disease 2019 (COVID-19) pandemic caused widespread disruptions
and stressed out all aspects of global healthcare. Blood supply being one which has been
significantly affected. In first few weeks of pandemic, American Red Cross (ARC) reported
approximately 5,000 blood drives were canceled resulting in approximately 150,000 fewer
units collected (American Red Cross, Hospital Support Communication, March 19, 2020).
Many regional and community blood centers worldwide also reported cancellations of
thousands of collections. This disruption of blood supply continues 2.5 yrs into the pandemic.
Blood centers are encouraging healthy donors to continue donating to maintain critical blood
supply. Blood centers are still lagging and trying to catch up on the blood demand worldwide.
Cancellation of elective surgeries helped initially as supply and demand balanced. However,
urgent/emergent surgeries, trauma, transfusion dependent patients, etc. still needed robust
transfusion support during this pandemic. And now that everyone is back to “new normal”,
the blood demand has gone up to pre-pandemic levels, but the blood supply is still constrained
because donors are still not showing up at blood drives and donor center to match pre-
pandemic numbers.

The options for global healthcare to maintain continuous and robust blood supply include,
1) increasing donations and 2) decreasing nonessential blood transfusions. Given the fear and
anxiety in public about COVID-19 and local government’s Coronavirus guidelines for social
distancing and other restrictions [1], brining healthy blood donors to blood centers and blood
drives continues to be a challenge. On the other hand, Patient Blood Management (PBM)
strategies, if implemented effectively, can significantly reduce the blood utilization. The most
robust evidence for this approach comes from experience during the HIV/HCV epidemic in
US, where clinicians were transfusing at much lower rates due to fear of contamination of
the donated blood [2]. PBM is an evidence-based, multidisciplinary team approach to reduce
blood loss, optimize hemostasis, manage anemia, and utilize blood transfusions appropriately
with an aim to optimize patient care and improve outcomes [3,4]. PBM strategies provide
alternative options to clinicians before they pull trigger for blood transfusion. Reducing blood
use is not the primary goal of PBM, but it is an outcome of providing better patient care. During
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the COVID-19 pandemic these alternatives to transfusions, where
applicable, can lessen the stress on the blood supply and allow
clinicals to continue to meet medical and surgical requirements of
the patients. PBM strategies that can be implement by the hospitals
during these difficult times include,

A.  Evidence-based transfusion practices
B.  Blood conservation

C.  Anemia management

D. Patient education and involvement

Evidence-based transfusion practices

Blood shortages and risks associated with each unit of blood
component calls for strict adherence to evidence-based transfusion
guidelines. A restrictive hemoglobin (Hgb) threshold of 7g/dL is
suggested for most stable patients (8g/dL in patients with pre-
existing cardiovascular disease) [5]. During COVID-19 pandemic,
a lower Hgb threshold could be considered in asymptomatic
patients who are not actively bleeding and are hemodynamically

stable. There is absolutely no role for 2 or more units of RBC unit
orders in patients without ongoing blood loss. Single unit red cell
transfusions should be used as standard orders for non-bleeding
patients. Additional units should only be prescribed, if clinically
indicated, after re-assessment following single unit transfusion.
Transfusion decisions should be influenced by symptoms,

hemodynamic stability, and (not just) Hgb concentration.

Like RBCs, restrictive platelets, plasma, and cryoprecipitate
transfusion strategies should also be adopted. Platelets should
be reserved only for patients with active bleeding or laboratory
evidence of significant thrombocytopenia or platelet dysfunction
[6]. Plasma or cryoprecipitate should be given only to patients with
active bleeding or significant laboratory evidence of coagulopathy
[7-10]. Transfusion requests not meeting the guidelines and
multiple unit orders should be reviewed. If resources are available,
changes in blood order-sets, Best Practice Alerts (BPA), and Clinical
Decision Support (CDS) should be considered. Specific evidence-
based transfusion practices that can be conveyed to medical staff
are presented in Table 1.

Table 1: Specific Patient Blood Management strategies to be shared with medical staff.

Table 1. Specific Patient Blood Management Strategies to be Shared with Medical Staff

1. Evidence-based transfusion practices

- Don’t transfuse RBC in patients without ongoing blood loss unless symptomatic or hemodynamically unstable.

- Don’t transfuse RBC just because Hgb is < 7 g/dl.

- Don’t order 2 units of RBCs just in case.

- Don’t transfuse platelets in the absence of active bleeding or laboratory evidence of significant thrombocytopenia or platelet dysfunction.

- Don’t transfuse plasma or cryoprecipitate in the absence of active bleeding or significant laboratory evidence of coagulopathy.

2. Blood conservation

+ Procedural hemostasis start to finish.

- Use peri-operative blood conservation modalities.

- Utilize hemostatic agents (antifibrinolytics, PCC, DDAVP, Vitamin K, etc.) in active bleeding or surgical procedures.

- Utilize point of care testing and non-invasive testing.

- Combine/batch Specimen collection and use pediatric tubes whenever possible.

- Don’t order daily labs or serial blood counts unless clinically indicated or necessary.

- Eliminate unnecessary rainbow draws.

- Return all wastes & collect minimal volumes.

3. Anemia Management

- Work up anemia (order iron studies, Vitamin B12, folate, reticulocyte count, creatinine).

- Use IV iron in stable patients with anemia associated with chronic disease, iron deficiency, or acute blood loss.

- Use of erythropoiesis stimulating agents where appropriate.

4. Educate patients and involve them in their care.

5. Promote blood donation

Blood conservation

Procedural hemostasis, rapid detection and management
of blood loss, and evidence-based use of peri-operative blood
conservation modalities (e.g. Cell Saver, Acute Normovolemic
Hemodilution, etc.), if not already in place, should be promoted.
Hemostatic agents such as antifibrinolytics, Prothrombin Complex

Concentrates (PCC), Desmopressin, Vitamin K, etc. should be used
to minimize bleeding when indicated in active bleeding or surgical
procedures [11-13]. For all hospitalized patients, iatrogenic blood
loss from frequent and/or avoidable lab draws should be minimized
[14-16]. Specimen collection should be combined/batched,
pediatric tubes should be used whenever possible, daily and repeat
laboratory testing should be discouraged [17], and rainbow draws
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should be eliminated [18]. Point of Care (POC) testing and non-
invasive testing should be utilized, if available. These strategies
not only conserve patients own blood but are also important to
avoid unnecessary exposure of healthcare workers to confirmed
COVID-19 cases or Patient Under Investigation (PUI) and conserves
Personal Protective Equipment (PPE) which have also been in
short supply [19]. Specific blood conservation strategies that can
be conveyed to medical staff are presented in Table 1.

Anemia management

Anemia is common in hospitalized patients, approximately half
of the hospitalized patients are admitted with varying severity of
anemia and approximately one-third of patients undergoing elective
surgery are anemic [20]. The anemia can also be acquired or be
worsened during hospital admission. Anemia is often accepted and
ignored as a harmless problem and rarely makes to top of patient’s
problem list. The reality is, anemia is an independent risk factor for
significant morbidity and mortality, as high as 30-40% in certain
patient populations. Anemia is associated with increased risk
of hospitalization or readmission, length of stay, loss of function,
diminished quality of life, and post-operative infection and sepsis
[21-23]. Diagnosing & treatment of root cause of anemia (decreased
production of RBCs, increased destruction of RBCs, or blood loss) is
often ignored. RBC transfusion is often used as a default treatment
for anemia, which should be strictly discouraged during this time.
Depending on underlying etiology, anemia management involves
nutritional supplementations (iron, vitamin B12 and folate),
changes in medication, treatment of chronic inflammatory or
autoimmune conditions, managing underlying malignancy, or other
etiology specific interventions.

Iron deficiency is most common cause of anemia and even
if not, the primary etiology, it often coexists and contributes to
worsening or delay in hemoglobin recovery. Iron deficiency should
be identified and managed quickly. IV iron should be given to
stable patients with anemia associated with chronic disease, iron
deficiency, or acute blood loss [24-26]. Various safe and effective
formulation of IV iron are available and should be selected at
hospital level based on availability, logistic convenience, and cost-
effectiveness [27]. Erythropoiesis stimulating agents should be
used where appropriate. Specific anemia management strategies
that can be conveyed to medical staff are presented in Table 1.

Patient education and involvement

Informed clinicians can help patient make informed choice
about their care and blood transfusions. During this COVID-19
pandemic, given limited resources and swimming in uncharted
territories, patient-centered decision making 1is especially
important. Patients should be educated and involved as a part of a
team to fight COVID-19.

Promoting Blood Donations

Although, in patients with clinical disease, novel coronavirus
nucleicacids are found in the serum or plasma and in some instances
in lymphocytes, but there is no current evidence of transfusion

transmission of SARS-CoV-2 (novel coronavirus causing COVID-19)
[28]. Hospitals should assist blood centers to maintain a safe and
adequate blood supply by encouraging healthy people (no exposure
to a patient with COVID-19, not in a high-risk group and physically
able to do so) to donate blood. Blood centers are taking extreme
precautions and screening donors to prevent community spread
of COVID-19. Healthy people should be directed to blood center’s
websites to make an appointment.

Conclusion

COVID-19 pandemic, like other pandemics, epidemics, natural
disasters, mass shooting, and terrorist attacks that world has faced,
is stressing and testing blood supply. Altruistic healthy donors are
stepping forward to support our blood supply, but hospitals should
strictly adopt and implement PBM strategies to help alleviate stress
on the health system, conserve limited laboratory resources, and
to be prepared for impending blood shortages. PBM initiatives are
increasingly adopted across the globe as part of standard of care
and globally defined as “Patient blood management is a patient-
centered, systematic, evidence-based approach to improve patient
outcomes by managing and preserving a patient’s own blood, while
promoting patient safety and empowerment” [29].
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