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expression; thus, finding a donor for patients with anti-i is not difficult.
Even though most adults express I antigen, binding is generally low
at body temperature. Thus, administration of warm blood prevents
isoagglutination.
The P system is another group of carbohydrate antigens controlled by specific glycosyltransferases. Its clinical significance is
in rare cases of syphilis and viral infection that lead to paroxysmal
cold hemoglobinuria. In these cases, an unusual autoantibody to P
is produced that binds to RBCs in the cold and fixes complement
upon warming. Antibodies with these biphasic properties are called
Donath-Landsteiner antibodies. The P antigen is the cellular receptor
of parvovirus B19 and also may be a receptor for Escherichia coli binding to urothelial cells.
The MNSsU system is regulated by genes on chromosome 4. M and
N are determinants on glycophorin A, an RBC membrane protein,
and S and s are determinants on glycophorin B. Anti-S and anti-s IgG
antibodies may develop after pregnancy or transfusion and lead to
hemolysis. Anti-U antibodies are rare but problematic; virtually every
donor is incompatible because nearly all persons express U.
The Kell protein is very large (720 amino acids), and its secondary
structure contains many different antigenic epitopes. The immunogenicity of Kell is third behind the ABO and Rh systems. The absence
of the Kell precursor protein (controlled by a gene on X) is associated with acanthocytosis, shortened RBC survival, and a progressive
form of muscular dystrophy that includes cardiac defects. This rare
condition is called the McLeod phenotype. The Kx gene is linked to the
91-kDa component of the NADPH-oxidase on the X chromosome,
deletion or mutation of which accounts for about 60% of cases of
chronic granulomatous disease.
The Duffy antigens are codominant alleles, Fya and Fyb, that also
serve as receptors for Plasmodium vivax. More than 70% of persons
in malaria-endemic areas lack these antigens, probably from selective
influences of the infection on the population. For unknown reasons,
the lack of the Duffy antigen receptor for cytokines (DARC) is associated with mild neutropenia.
The Kidd antigens, Jka and Jkb, may elicit antibodies transiently. A
delayed hemolytic transfusion reaction that occurs with blood tested as
compatible is often related to delayed appearance of anti-Jka.

PRETRANSFUSION TESTING

transfused with products containing Rh-positive RBCs should receive
passive immunization with anti-D (RhoGam or WinRho) to reduce or
prevent sensitization.

BLOOD COMPONENTS
Blood products intended for transfusion are routinely collected as
whole blood (450 mL) in various anticoagulants. Most donated blood
is processed into components: PRBCs, platelets, and fresh-frozen
plasma (FFP) or cryoprecipitate (Table 138e-2). Whole blood is first
separated into PRBCs and platelet-rich plasma by slow centrifugation. The platelet-rich plasma is then centrifuged at high speed to
yield one unit of random donor (RD) platelets and one unit of FFP.
Cryoprecipitate is produced by thawing FFP to precipitate the plasma
proteins and then separated by centrifugation.
Apheresis technology is used for the collection of multiple units of
platelets from a single donor. These single-donor apheresis platelets
(SDAP) contain the equivalent of at least six units of RD platelets and
have fewer contaminating leukocytes than pooled RD platelets.
Plasma may also be collected by apheresis. Plasma derivatives such
as albumin, intravenous immunoglobulin, antithrombin, and coagulation factor concentrates are prepared from pooled plasma from many
donors and are treated to eliminate infectious agents.
WHOLE BLOOD
Whole blood provides both oxygen-carrying capacity and volume
expansion. It is the ideal component for patients who have sustained
acute hemorrhage of ≥25% total blood volume loss. Whole blood is
stored at 4°C to maintain erythrocyte viability, but platelet dysfunction and degradation of some coagulation factors occurs. In addition,
2,3-bisphosphoglycerate levels fall over time, leading to an increase
in the oxygen affinity of the hemoglobin and a decreased capacity to
deliver oxygen to the tissues, a problem with all red cell storage. Fresh
whole blood avoids these problems, but it is typically used only in
emergency settings (i.e., military). Whole blood is not readily available,
because it is routinely processed into components.
PACKED RED BLOOD CELLS
This product increases oxygen-carrying capacity in the anemic patient.
Adequate oxygenation can be maintained with a hemoglobin content of
70 g/L in the normovolemic patient without cardiac disease; however,
comorbid factors may necessitate transfusion at a higher threshold. The
decision to transfuse should be guided by the clinical situation and not
by an arbitrary laboratory value. In the critical care setting, liberal use
of transfusions to maintain near-normal levels of hemoglobin has not
proven advantageous. In most patients requiring transfusion, levels of
hemoglobin of 100 g/L are sufficient to keep oxygen supply from being
critically low.
PRBCs may be modified to prevent certain adverse reactions. The
majority of cellular blood products are now leukocyte reduced, and
universal prestorage leukocyte reduction has been recommended.
Prestorage filtration appears superior to bedside filtration as smaller
amounts of cytokines are generated in the stored product. These PRBC
units contain <5 × 106 donor white blood cells (WBCs), and their use

Pretransfusion testing of a potential recipient consists of the “type and
screen.” The “forward type” determines the ABO and Rh phenotype
of the recipient’s RBC by using antisera directed against the A, B, and
D antigens. The “reverse type” detects isoagglutinins in the patient’s
serum and should correlate with the ABO phenotype, or forward type.
The alloantibody screen identifies antibodies directed against other
RBC antigens. The alloantibody screen is performed by mixing patient
serum with type O RBCs that contain the major antigens of most
blood group systems and whose extended phenotype is known. The
specificity of the alloantibody is identified by correlating the presence
or absence of antigen with the results of the agglutination.
Cross-matching is ordered when there is a high probability that the
patient will require a packed RBC (PRBC) transfusion. Blood selected
for cross-matching must be ABO compatible and lack antigens for which the
TABLE 138e-2 Characteristics of Selected Blood Components
patient has alloantibodies. Nonreactive
cross-matching confirms the absence
Component
Volume, mL Content
Clinical Response
of any major incompatibility and
PRBC
180–200
RBCs with variable leukocyte con- Increase hemoglobin 10 g/L and hemareserves that unit for the patient.
tent and small amount of plasma
tocrit 3%
In the case of Rh-negative patients,
Platelets
50–70
5.5 × 1010/RD unit
Increase platelet count 5000–10,000/μL
every attempt must be made to provide
200–400
≥3 × 1011/SDAP product
CCI ≥10 × 109/L within 1 h and ≥7.5 ×
Rh-negative blood components to pre109/L within 24 h posttransfusion
vent alloimmunization to the D antigen.
FFP
200–250
Plasma proteins—coagulation
Increases coagulation factors about 2%
In an emergency, Rh-positive blood can
factors, proteins C and S, antibe safely transfused to an Rh-negative
thrombin
patient who lacks anti-D; however, the
Cryoprecipitate 10–15
Cold-insoluble plasma proteins,
Topical fibrin glue, also 80 IU factor VIII
recipient is likely to become alloimmufibrinogen, factor VIII, VWF
nized and produce anti-D. Rh-negative Abbreviations: CCI, corrected count increment; FFP, fresh-frozen plasma; PRBC, packed red blood cells; RBC, red blood cell; RD,
women of childbearing age who are random donor; SDAP, single-donor apheresis platelets; VWF, von Willebrand factor.

