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Alternatives to allogeneic RBC transfusion are no less
prone to human error. Autologous blood programs, which
aim at curtailing negative effects of transfusion (e.g., virus
transmission, alloimmunization, and immunomodulation),
also are subject to process errors that may result in transfu-
sion of a blood product to other than the intended recipient.3,8 

Causes of HTRs. There are multiple causes of AHTRs.
Process error—often clerical—associated with ABO-
incompatible RBC transfusion is the most common. Sample
or patient misidentification at any step in the transfusion pro-
cess—from phlebotomy, through laboratory handling and
testing, to blood issuance and administration—can result in
the inadvertent transfusion of incompatible blood. The most
commonly reported error is the administration of properly
labeled blood to an unintended recipient as a result of failure
to accurately identify the blood unit and recipient.3,4,6 See
Table 1 for other deviations. Of note, administration of as
little as 30 mL of incompatible blood can result in fatality.4 

Accidents, in which no process deviation is identified,
also may lead to HTRs. Infrequently, laboratory antibody
identification techniques may fail to detect clinically signifi-
cant antibodies, resulting in an incompatible blood transfu-
sion.9-10 Additionally, deliberate transfusion of ABO-
incompatible plasma-containing products, such as plasma and
platelets, may occasionally result in HTRs.6 Approximately 1
in 6,600 to 1 in 9,000 apheresis platelet preparations derived
from group O donors have been associated with acute intra-
vascular hemolysis. Of note, the increasing popularity of
apheresis platelets may contribute to such reactions.11 In
apheresis platelets, plasma with high titers of anti-A or anti-B
is not diluted as it is by the pooling of random donor platelet
preparations. Apheresis products often are transfused to pa-
tients with a minor ABO compatibility mismatch. 

Product Deviation Investigation. Human error is inevi-
table. Careful investigation of deviations is necessary to
identify process weaknesses and reduce the potential for fu-
ture error.  Identification  of the root cause of the deviation is
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Future Directions. Fortunately, the incidence of fatal
HTRs has declined over time, perhaps due to increased un-
derstanding of immunohematology, better antibody identifi-
cation techniques, improved recognition and treatment of
reactions, enhanced quality assurance initiatives, and in-
creased use of automated identification leading to decreased
errors.13,14 However, errors and accidents resulting in HTRs
remain the largest risk to transfusion safety.

The breadth and quantity of transfusion product deviations
leading to HTR needs to be better determined. Development of a
non-punitive centralized data collection system that could com-
pile and analyze anonymous deviation reports and periodically
publish data for the benefit of the transfusion community has
been proposed.12 Such a program could be used to identify
common system errors and make transfusion safer.
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