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BACKGROUND
Pre-transfusion testing ensures compatibility between the transfusion patient and the blood component(s) (red
blood cells, platelets, plasma) intended for transfusion. This process includes accurate and thorough completion
of the requisition, accurate patient identiﬁcation, proper collection and labelling of the blood sample from the
patient, laboratory testing to determine the patient’s blood group and to identify the presence of red blood cell
alloantibodies, and compatibility testing. Pre-transfusion testing is complete when a compatible blood
component is identiﬁed and labelled for transfusion to the intended patient. This chapter provides an overview
of the pre-transfusion tests that are routinely performed.

REQUEST FOR TESTING
The ﬁrst step in pre-transfusion testing is the preparation of the test requisition. Patient information, including
full ﬁrst and last name, unique identiﬁcation number and requested tests, must be documented legibly. Repeat
testing should not be requested if the patient has current valid testing, as described in the following sections.
Date, time and dose of intended transfusion should be provided if available, along with any special
requirements and clinical indication. 1-3

PATIENT IDENTIFICATION AND SAMPLE COLLECTION AND LABELLING
It is essential that hospitals and outpatient areas collecting samples for pre-transfusion testing have a speciﬁc
policy and procedure for unequivocal patient identiﬁcation and appropriate labelling of pre-transfusion blood
samples. Patient identiﬁcation must be veriﬁed at time of sample collection.1, 3, 4 Patients should be asked to
state their ﬁrst and last name and date of birth since they may be wearing the wrong identiﬁcation bracelet.4 If
inaccuracies or discrepancies are discovered during the identiﬁcation process, blood samples shall not be
collected until the discordances have been satisfactorily resolved.

The blood samples used for patient testing may be anticoagulated in EDTA (preferred) or clotted from a nonanticoagulated sample, depending on local policy. A non-hemolyzed sample of blood is required for testing.
Samples must be labelled in the presence of the patient at the time of collection with the patient’s full name
and a unique identiﬁcation number.1-3 Unique identiﬁcation numbers most commonly include a hospital
identiﬁcation number or a provincial health insurance number. Standards also require documentation of the
date and time of sample collection as well as the identity of the phlebotomist. 1, 3, 4
For patients who have been recently transfused with red blood cells, who have been pregnant within the
previous three months, or whose history is uncertain, the pre-transfusion blood sample must be collected within
96 hours prior to transfusion.1-3 This pre-transfusion blood sample may be used to crossmatch blood components
up to 96 hours after collection. After 96 hours, a new blood sample must be collected from the patient to ensure
results of compatibility tests performed after this time frame are valid, given the possibility of new antibody
development in patients exposed to red blood cell antigens by transfusion or pregnancy.5
Test results for pre-admission patients who have their blood samples drawn for compatibility testing several
days or weeks before the planned surgical date may be considered valid beyond 96 hours, depending on local
policy. This only applies if the patient has not been transfused and/or pregnant in the preceding three months.
Under these circumstances, extending the validity of prior test results helps ensure compatible blood can be

https://profedu.blood.ca/en/transfusion/clinical-guide/pre-transfusion-testing
Published: Monday, July 13, 2020
Important disclaimer: This material is an educational tool providing guidelines for the care of patients. These recommendations should thus not be
applied rigidly, since they could result in some patients receiving unnecessary transfusions or experiencing adverse eﬀects from under-transfusion.
The guidelines are mainly for adult patients and may not necessarily apply to the treatment of children.
The recommendations do not replace the need in some cases to consult an expert in Transfusion Medicine to provide optimal patient care.

1/7

CLINICAL GUIDE TO TRANSFUSION
Chapter 8: Pre-transfusion Testing

available on the anticipated surgical date.

PRE-TRANSFUSION TESTING
Pre-transfusion tests include ABO and RhD typing of the patient's red blood cells and an antibody screen with
the patient’s plasma. The latter is a method to detect clinically signiﬁcant non-ABO antibodies to red cell
antigens. Compatibility testing, often referred to as the crossmatch, is also performed before a non-emergent
transfusion. The crossmatch may either be performed serologically or electronically.

ABO typing
ABO typing involves testing the patient’s red blood cells for the presence of A and B antigens using anti-A and
anti-B antisera (forward grouping) as well as testing of the patient’s plasma for the presence of anti-A and anti-B
using Type A and Type B red blood cells (reverse grouping). Results of the forward grouping must agree with the
reverse grouping before the patient’s ABO type can be considered valid. Reverse grouping is not required on
infants under four months of age as any antibodies detected during this time would be maternal in origin. For
more information on neonatal pre-transfusion testing please see Chapter 13.
Table 1: ABO testing and interpretation.
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Rh typing
RhD typing involves testing the patient’s red blood cells for the presence of the RhD antigen with anti-D sera.
RhD-negative patients may develop antibodies to the RhD antigen if exposed to RhD-positive red blood cells. It
is, therefore, preferable to provide Rh-negative blood components to any RhD-negative individual. In particular,
RhD-negative female children and women of child-bearing potential should not be given RhD-positive blood
components in routine transfusions because development of antibodies to the D antigen can contribute to
hemolytic disease of the fetus and newborn (HDFN) in future pregnancies. For more information about HDFN,
please see Chapter 12.
ABO and Rh typing (using a manual technique) typically takes approximately 15 minutes.

Antibody screening
Antibodies to non-ABO antigens may develop in anyone who has been exposed to red blood cell antigens
diﬀerent from their own through pregnancy or transfusion. To detect these antibodies, a sample of the patient's
plasma is tested against selected commercial Type O red blood cells that express the majority of clinically
signiﬁcant antigens. For infants under four months of age, the screen may be performed on either infant plasma
or maternal plasma.
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Many techniques are currently available for performing antibody screening (Figure 1). Some methods involve
addition of enhancement reagents such as albumin, low ionic strength saline (LlSS), or polyethylene glycol
(PEG). These enhancements may reduce the required incubation time thus shortening the time required for
completion of testing and may also enhance the sensitivity of the antibody screen. Some laboratories use gel
column agglutination technique with anti-IgG antibody in the column (gel card) or microtiter well plates with
bound red blood cell antigens (solid phase) to perform antibody screens. This screening test usually takes 30 to
60 minutes to complete due to the incubation time required for anti-human globulin (anti-IgG) or equivalent.

Figure 1. Examples of commercial kits for antibody screening. Top panels: the ID-Micro Typing system from
Ortho Clinical Diagnostics. Bottom panels: Immucor Capture-R.
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Antibody identiﬁcation
If antibody screening detects one or more antibodies in a patient's plasma, further testing is performed to
identify the antibody(ies). This process, known as antibody identiﬁcation, involves testing the patient’s plasma
with a panel of Type O red blood cells with known antigen expression. Antibody identiﬁcation involves multiple
steps designed to exclude and conﬁrm particular antibodies, determine the optimal temperature of antibody
reactivity and identify any autologous reactivity. Extended antigen typing of a patient‘s red blood cells may also
assist in antibody identiﬁcation by establishing which red blood cell antibodies an individual is likely to develop.
The time to complete an antibody identiﬁcation is highly variable and is dependent on the complexity of the
antibody investigation required. In some cases antibody identiﬁcation requires techniques or antisera that may
only be available at reference laboratories. In these cases the investigation may take several days.

CROSSMATCH
Crossmatching is a method of conﬁrming compatibility between the patient and the donor and is the ﬁnal step
in procuring red cell units suitable for transfusion. The crossmatch may either be performed serologically or
electronically. In a serologic crossmatch, donor red blood cells are mixed with patient plasma in a test tube or
similar testing platform to ensure compatibility. In an electronic (computer) crossmatch, no physical contact
between the donor and patient samples is required as a validated computer program ensures that an
appropriate blood component has been selected for the intended patient. Electronic crossmatches are only
performed when the patient’s current antibody screen is negative and there is no history of a clinically
signiﬁcant antibody.
For a patient who has a clinically signiﬁcant antibody (or antibodies), the units selected for crossmatch will be
antigen-negative. Donor red blood cell units are screened to identify those that lack the antigen(s)
corresponding to the antibody(ies) identiﬁed in the patient. This screening may involve review of donor
phenotyping information printed on the red blood cell unit label in some cases; in other cases, donor units may
be phenotyped by the hospital blood bank or requested from Canadian Blood Services (see Chapter 6 of this
Guide for more information on red blood cell phenotyping).
If crossmatch-compatible red blood cells cannot be found the transfusion service physician may authorize the
release of incompatible units when the need for transfusion outweighs the risk of transfusing serologically
incompatible blood. Selection of the most appropriate units for transfusion may be aided by matching the
patient red cell antigen phenotype with that of the donor red cells. Depending on the number and complexity of
the antibodies present in patient plasma, a variable amount of additional time may be required to ﬁnd
compatible red blood cells. In most cases, compatible allogeneic red blood cells safe for transfusion can be
identiﬁed.
When compatible blood is very diﬃcult to obtain, rare units or frozen units may be accessed from the blood
supplier through the Rare Blood Program.

TYPE AND SCREEN, OR CROSSMATCH?
A type and screen is ordered if blood transfusion is likely but not certain, while a crossmatch order indicates to
the transfusion service that blood transfusion is required.
Ordering a “type and screen” is a common approach to ensuring blood will be available for patients who may
require transfusion in a given medical or surgical setting. In the laboratory, a type and screen order results in
blood grouping (ABO and Rh typing) and antibody screening. If the screen is negative, a computer crossmatch
can conﬁrm compatibility if blood is required. Since this process takes only minutes there is no need to prepare
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units in advance or tag units of blood for a speciﬁc patient. In this setting, if blood is required urgently an ABO
and Rh compatible unit is selected by computer crossmatch, followed by labelling and issuing of the blood for
transfusion.
If the antibody screen is positive following the type and screen order, then identiﬁcation of the antibody,
selection of antigen-negative donor units and a serological crossmatch are required to ensure blood will be
available for transfusion.
For those patients for whom a blood transfusion is intended, a crossmatch should be requested and should
include an indication of how many red cell units are required. For a patient with a crossmatch order, in addition
to performing a type and screen, compatibility testing is performed along with preparation and labelling of red
blood cell units for transfusion.
Compatibility testing may involve a computer (electronic) crossmatch if the antibody screen is negative or a
serological crossmatch when an antibody has been identiﬁed.

EMERGENCY BLOOD RELEASE
When the urgency of the transfusion requirement prevents the initiation or completion of pre-transfusion
testing, emergency release of unmatched blood components may be considered. If ABO and RhD testing have
been completed, group-speciﬁc unmatched red blood cell units may be provided. If no testing has been initiated
when blood is required, O-positive or O-negative unmatched red blood cell units will be provided. Type Onegative red blood cells should be conserved in emergencies for female children and women of childbearing
potential to prevent overuse of the limited supply of O-negative red blood cell units. A sample for compatibility
testing should be obtained as soon as clinical circumstances permit. This allows appropriate switching to groupspeciﬁc crossmatched blood as soon as possible.
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Figure 2. Summary of the pre-transfusion testing process.

CONTINUING PROFESSIONAL DEVELOPMENT CREDITS
Fellows and health-care professionals who participate in the Canadian Royal College's Maintenance of
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Certiﬁcation (MOC) Program can claim the reading of the Clinical Guide to Transfusion as a continuing
professional development (CPD) activity under Section 2: Self-learning credit. The reading of one chapter is
equivalent to two credits.
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