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Introducing a new blood product to better
meet the transfusion needs of the Canadian
Armed Forces

What was
achieved?

In November 2022, Canadian Blood Services began manufacturing whole blood for the Canadian Armed Forces.

Whole blood is used to treat severely injured trauma patients and others who experience
clinically significant bleeding (Mack, 2022). The use of whole blood simplifies the transfusion
process in the challenging environments in which the Canadian Armed Forces operates.

Transfusing whole blood requires just a single bag and one storage temperature compared to separately transfusing
three blood components (red blood cells, platelets, and plasma), each with different storage specifications. There is
also growing evidence that whole blood is a more effective initial resuscitation fluid for trauma patients than individual
blood components (see Geneen et al., 2022; Malkin et al., 2021). Today, Canadian Blood Services is helping to better
meet the needs of military trauma patients by providing whole blood to the Canadian Armed Forces. Work is underway
to extend the benefits of this new blood product to non-military trauma patients in Canada.

:.:l How was this
- achieved?

In Canada, all blood components for transfusion undergo a process called leukoreduction. Leukoreduction removes
white blood cells (leukocytes) that could transmit infectious diseases or cause an unwanted immune response. A key
part of Canadian Blood Services’ development work was to design a leukoreduction process that removes white blood
cells but maintains the concentration of platelets — small cell fragments that help blood clot — in the final whole
blood product. The research team showed that the blood clotted normally after filtration, suggesting the preservation
of functional platelets. Their findings also showed the whole blood could be held for up to 24 hours before being
leukoreduced without affecting the quality or safety of the product (Schubert et al., 2021; Schubert et al.,, 2022;
Ramirez-Arcos et al., 2022). This storage time is three times longer than the eight hours recommended by the filter
manufacturer. Extending the storage time before filtration was crucial to ensuring Canadian Blood Services could
introduce a safe and effective product that fit our operational needs.

Related development work established the storage time, temperature and conditions for leukocyte-reduced whole
blood (LrWB) — up to 21 days at 1to 6°C without agitation — to ensure product quality until transfusion. The team

also collaborated with the Canadian Armed Forces to test the quality of the LrWB once it was delivered to military sites
where it would be transfused. The LrWB was transported to a site in Africa and stored following the Canadian Armed
Forces’ regular processes. The product was shown to clot normally, demonstrating that LrWB is logistically feasible and
effective for treating military trauma patients.

This development work supported Canadian Blood Services in integrating the LrWB production process within our
existing operations (Canadian Blood Services, 2022b; Walsh, 2022). It also supported our submission to Health
Canada requesting regulatory approval to manufacture LrwWB.
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A circular of information was developed to provide detailed product information to clinicians on this new blood
product (Canadian Blood Services, 2022a). Our knowledge mobilization team also developed an educational resource
to support the Canadian Armed Forces in using LrWB (Mack, 2022). This resource was shared with members of the
transfusion community in Canada to help them understand why we are manufacturing whole blood for military use.

f What was the impact
© i

and outcome?

The availability of LrWB gives members of the Canadian Armed Forces better access to transfusions in challenging
environments. LrWB is manufactured primarily from male donors who have type O blood with low levels of
antibodies to group A and B red cell antigens. These characteristics help ensure transfused blood is safe for all
recipients, regardless of blood type (with rare exceptions). When Canadian Blood Services introduced this product,
we also introduced automated antibody testing on all whole blood donations.

In October 2022, Canadian Blood Services received regulatory approval to manufacture and distribute LrWB. We
have been making and providing this product to the Canadian Armed Forces on demand since November 2022.
Within the first six months, we provided 47 units to the Canadian Armed Forces. Our experience manufacturing
and distributing LrWB for the Canadian Armed Forces will help guide future decisions about the use of LrWB
outside the military. The National Advisory Committee on Blood and Blood Products, in partnership with Canadian
Blood Services and our research team, is surveying Canadian non-military health-care providers to evaluate and
plan for the use of LrWB outside the military in Canada.

Bibliographies

Canadian Blood Services. (2022a). Whole blood (Circular of information for the use of human blood).

Canadian Blood Services. (2022b). Whole blood: Longer holding times before leukoreduction may be a safe
to explore option.

Geneen, L. J,, Brunskill, S. J.,, Doree, C., Estcourt, L. J,, & Green, L. (2022). The difference in potential harms
between whole blood and component blood transfusion in major bleeding: A rapid systematic review and
meta-analysis of RCTs. Transfusion medicine reviews, 36(1), 7-15.

Mack, J. (2022). FAQ: Whole blood, leukocytes reduced (LrWB) at Canadian Blood Services. Canadian Blood
Services.

Malkin, M., Nevo, A., Brundage, S. I., & Schreiber, M. (2021). Effectiveness and safety of whole blood compared
to balanced blood components in resuscitation of hemorrhaging trauma patients — A systematic review.
Injury, 52(2), 182-188.

Ramirez-Arcos, S., Kou, Y., Kumaran, D., Culibrk, B., Stewart, T., Schubert, P., & McTaggart, K. (2022)..
Assessment of bacterial growth in leukoreduced cold-stored whole blood supports overnight hold at room
temperature prior to filtration: A pilot study. Vox Sanguinis, 117(5), 678-684.

Schubert, P, Chen, Z., Bhakta, V., Culibrk, B., Wambolt, R., Sheffield, W. P,, Devine, D. V., & McTaggart, K. (2021).
Cold-stored leukoreduced whole blood: Extending the time between donation and filtration has minimal
impact on in vitro quality. Transfusion, 61(Suppl 1), S131-5143.

Schubert, P, Culibrk, B., Bhakta, V., Closas, T., Sheffield, W. P, Devine, D.V., & McTaggart, K. (2022). Minimal
impact of anticoagulant on in vitro whole blood quality throughout a 35-day cold-storage regardless of
leukoreduction timing. Transfusion, 62(Suppl 1), S98-S104.

Walsh, G. (2022). Whole blood for transfusion: Development work supports operational feasibility.
Canadian Blood Services.

Published 2023 Available online at blood.ca/en/research


http://blood.ca/en/research
https://www.blood.ca/sites/default/files/IM-00067_Revision_0.pdf
https://www.blood.ca/en/hospital-services/transfusion-practice/research-units/whole-blood-longer-holding-times
https://www.blood.ca/en/hospital-services/transfusion-practice/research-units/whole-blood-longer-holding-times
https://doi.org/10.1016/j.tmrv.2021.10.003
https://doi.org/10.1016/j.tmrv.2021.10.003
https://doi.org/10.1016/j.tmrv.2021.10.003
https://professionaleducation.blood.ca/en/transfusion/publications/faq-whole-blood-leukocytes-reduced-lrwb-canadian-blood-services
https://doi.org/10.1016/j.injury.2020.10.095
https://doi.org/10.1016/j.injury.2020.10.095
https://doi.org/10.1111/vox.13246
https://doi.org/10.1111/vox.13246
https://doi.org/10.1111/vox.13246
https://doi.org/10.1111/trf.16540
https://doi.org/10.1111/trf.16540
https://doi.org/10.1111/trf.16977
https://doi.org/10.1111/trf.16977
https://doi.org/10.1111/trf.16977
https://www.blood.ca/en/research/our-research-stories/research-education-discovery/whole-blood-transfusion-development-work

