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Abstract

Hemorrhage is themost commonmechanism of death in battlefield casualties with

potentially survivable injuries. There is evidence that early blood product transfu-

sion saves lives among combat casualties. When compared to component therapy,

fresh whole blood transfusion improves outcomes in military settings. Cold-stored

whole blood also improves outcomes in trauma patients. Whole blood has the

advantage of providing red cells, plasma, and platelets together in a single unit,

which simplifies and speeds the process of resuscitation, particularly in austere

environments. The Joint Trauma System, the Defense Committee on Trauma, and

the Armed Services Blood Program endorse the following: (1) whole blood should

be used to treat hemorrhagic shock; (2) low-titer groupOwhole blood is the resusci-

tation product of choice for the treatment of hemorrhagic shock for all casualties at

all roles of care; (3) whole blood should be available within 30 min of casualty

wounding, on all medical evacuation platforms, and at all resuscitation and surgical

team locations; (4) whenwhole blood is not available, component therapy should be

available within 30 min of casualty wounding; (5) all prehospital medical providers

should be trained and logistically supported to screen donors, collect fresh whole

blood from designated donors, transfuse blood products, recognize and treat transfu-

sion reactions, and complete the minimum documentation requirements; (6) all

deploying military personnel should undergo walking blood bank prescreen labora-

tory testing for transfusion transmitted disease immediately prior to deployment.

Thosewho are blood groupO should undergo anti-A/anti-B antibody titer testing.
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Hemorrhage is the most common mechanism of death in
battlefield casualties with potentially survivable inju-
ries.1,2 There is evidence that early blood product transfu-
sion saves lives among combat casualties.3–7

When compared to component therapy, fresh whole
blood (FWB) transfusion improves outcomes in military set-
tings.8–11 Cold-stored whole blood also improves outcomes
in trauma patients.12Whole blood (WB) has the advantage of
providing red cells, plasma, and platelets together in a single
unit, which simplifies and speeds the process of resuscitation,
particularly in austere environments.

In deployed settings, there are two types of WB cur-
rently available: (1) FWB from the Walking Blood Bank
(WBB), and (2) donor center-produced cold-stored low
titer group O whole blood (LTOWB).13 FWB should pref-
erably be drawn from prescreened low-titer group O
donors; it is non-FDA-approved due to necessary limita-
tions in donor screening and transfusion-transmitted-
disease testing.13,14

Cold-stored LTOWB was introduced into the US Cen-
tral Command (USCENTCOM) in 201615 and is fully
FDA-approved. When LTOWB is not available, when
there is an insufficient quantity to treat severely injured
combat casualties, or when a provider determines that
FWB may improve life-threatening coagulopathy, FWB
from a WBB may be used effectively and safely.
According to studies of blood donor physiology, donation
of one unit (450 ml) of fresh whole blood does not
degrade performance,16–18 although appropriate risk miti-
gation measures should be in place in the event the
donor also becomes wounded.

Component therapy, which includes red blood cells,
plasma, and platelets separated from the whole blood
from which it was derived, has commonly been used to
support all types of transfusion needs since World War
II. However, component therapy is technically more diffi-
cult to deliver to massively bleeding casualties (particu-
larly in austere environments), dilutes clotting factors,
and has been shown to be associated with increased mor-
tality compared to FWB in retrospective studies of mili-
tary casualties.8–11 With careful donor management, a
blood program based on whole blood is equally able to
support large-scale operations compared to a component-
based program.

Frozen red blood cell stockpiles, while attractive for
contingency operations and planning due to their
extended shelf life, are inadequate to support resuscita-
tion of acutely bleeding casualties. Thawing and
deglycerolization of frozen red blood cells cannot be done
rapidly, and even when combined with plasma thawing,
does not supply platelets, and results in suboptimal
resuscitation.

The Joint Trauma System, the Defense Committee on
Trauma, and the Armed Services Blood Program endorse
the following:

• Whole blood should be used to treat hemorrhagic
shock.

• LTOWB is the resuscitation product of choice for the
treatment of hemorrhagic shock for all casualties at all
roles of care.

• WB should be available within 30 min of casualty
wounding, on all medical evacuation platforms, and at
all resuscitation and surgical team locations.

• When WB is not available, component therapy in the
order of preference specified in the Tactical Combat
Casualty Care Guidelines19 should be available within
30 min of casualty wounding.

• All Role 1 (prehospital) medical providers should be
trained and logistically supported to screen donors, col-
lect FWB from designated donors, transfuse blood prod-
ucts, recognize and treat transfusion reactions, and
complete the minimum documentation requirements.

• All deploying military personnel should undergo WBB
prescreen laboratory testing for transfusion transmit-
ted disease immediately prior to deployment. Those
who are blood group O should undergo anti-A/anti-B
antibody titer testing.

• A tracking system for prescreening results must be
accessible worldwide to verify donor status AND
be readily available for each role of care.

• All deploying military units, particularly ground com-
bat units, should maintain a prescreened WBB roster
and the capability to draw FWB at or near the point of
injury.

• Personnel must be trained, and supplies must be
maintained at every role of care to support a WBB for
mass casualty events.

• Pre-positioned frozen red blood cell stockpiles can be con-
sidered as a means to gradually restock blood components
in denied environments but cannot support a rapid need
for blood during resuscitation ormass casualty events.

• Commander support of WBB, both in garrison and in
deployed environments, is required for adoption and
implementation of this life-saving capability.

• These recommendations should be incorporated into
medical planning, pre-deployment training, and the-
ater entry requirements.
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