of most FNHTR. The use of leukocyte-reduced blood products may
prevent or delay sensitization to leukocyte antigens and thereby reduce
the incidence of these febrile episodes. Cytokines released from cells
within stored blood components may mediate FNHTR; thus, leukoreduction before storage may prevent these reactions.
Allergic Reactions Urticarial reactions are related to plasma proteins
found in transfused components. Mild reactions may be treated symptomatically by temporarily stopping the transfusion and administering
antihistamines (diphenhydramine, 50 mg orally or intramuscularly).
The transfusion may be completed after the signs and/or symptoms
resolve. Patients with a history of allergic transfusion reaction should
be premedicated with an antihistamine. Cellular components can be
washed to remove residual plasma for the extremely sensitized patient.

Graft-Versus-Host Disease Graft-versus-host disease (GVHD) is a frequent complication of allogeneic stem cell transplantation, in which
lymphocytes from the donor attack and cannot be eliminated by an
immunodeficient host. Transfusion-related GVHD is mediated by
donor T lymphocytes that recognize host HLA antigens as foreign
and mount an immune response, which is manifested clinically by
the development of fever, a characteristic cutaneous eruption, diarrhea, and liver function abnormalities. GVHD can also occur when
blood components that contain viable T lymphocytes are transfused to
immunodeficient recipients or to immunocompetent recipients who
share HLA antigens with the donor (e.g., a family donor). In addition
to the aforementioned clinical features of GVHD, transfusion-associated GVHD (TA-GVHD) is characterized by marrow aplasia and
pancytopenia. TA-GVHD is highly resistant to treatment with immunosuppressive therapies, including glucocorticoids, cyclosporine, antithymocyte globulin, and ablative therapy followed by allogeneic bone
marrow transplantation. Clinical manifestations appear at 8–10 days,
and death occurs at 3–4 weeks after transfusion.
TA-GVHD can be prevented by irradiation of cellular components (minimum of 2500 cGy) before transfusion to patients at risk.
Patients at risk for TA-GVHD include fetuses receiving intrauterine
transfusions, selected immunocompetent (e.g., lymphoma patients)
or immunocompromised recipients, recipients of donor units known
to be from a blood relative, and recipients who have undergone marrow transplantation. Directed donations by family members should
be discouraged (they are not less likely to transmit infection); lacking
other options, the blood products from family members should always
be irradiated.
Transfusion-Related Acute Lung Injury Transfusion-related acute lung
injury (TRALI) is the most common cause of transfusion related fatalities. The recipient develops symptoms of hypoxia (Pao2/FIo2 <300
mmHg) and signs of noncardiogenic pulmonary edema, including
bilateral interstitial infiltrates on chest x-ray, either during or within 6
h of transfusion. Treatment is supportive, and patients usually recover
without sequelae. TRALI usually results from the transfusion of donor
plasma that contains high-titer anti-HLA class II antibodies that bind
recipient leukocytes. The leukocytes aggregate in the pulmonary vasculature and release mediators that increase capillary permeability.
Testing the donor’s plasma for anti-HLA antibodies can support this
diagnosis. The implicated donors are frequently multiparous women.
The transfusion of plasma from male and nulliparous women donors

138e-5

Posttransfusion Purpura This reaction presents as thrombocytopenia
7–10 days after platelet transfusion and occurs predominantly in
women. Platelet-specific antibodies are found in the recipient’s serum,
and the most frequently recognized antigen is HPA-1a found on the
platelet glycoprotein IIIa receptor. The delayed thrombocytopenia
is due to the production of antibodies that react to both donor and
recipient platelets. Additional platelet transfusions can worsen the
thrombocytopenia and should be avoided. Treatment with intravenous immunoglobulin may neutralize the effector antibodies, or plasmapheresis can be used to remove the antibodies.
Alloimmunization A recipient may become alloimmunized to a number of antigens on cellular blood elements and plasma proteins.
Alloantibodies to RBC antigens are detected during pretransfusion
testing, and their presence may delay finding antigen-negative crossmatch-compatible products for transfusion. Women of childbearing
age who are sensitized to certain RBC antigens (i.e., D, c, E, Kell, or
Duffy) are at risk for bearing a fetus with hemolytic disease of the
newborn. Matching for D antigen is the only pretransfusion selection
test to prevent RBC alloimmunization.
Alloimmunization to antigens on leukocytes and platelets can result
in refractoriness to platelet transfusions. Once alloimmunization has
developed, HLA-compatible platelets from donors who share similar
antigens with the recipient may be difficult to find. Hence, prudent
transfusion practice is directed at preventing sensitization through the
use of leukocyte-reduced cellular components, as well as limiting antigenic exposure by the judicious use of transfusions and use of SDAPs.
NONIMMUNOLOGIC REACTIONS
Fluid Overload Blood components are excellent volume expanders,
and transfusion may quickly lead to transfusion-associated circulatory
overload (TACO). Dyspnea with PaO2 <90% on room air, bilateral
infiltrates on chest x-ray, and systolic hypertension are found with
TACO. Brain natriuretic peptide (BNP) is often elevated (>1.5) compared with pretransfusion levels. Monitoring the rate and volume of
the transfusion and using a diuretic can minimize this problem.
Hypothermia Refrigerated (4°C) or frozen (−18°C or below) blood
components can result in hypothermia when rapidly infused. Cardiac
dysrhythmias can result from exposing the sinoatrial node to cold
fluid. Use of an in-line warmer will prevent this complication.
Electrolyte Toxicity RBC leakage during storage increases the concentration of potassium in the unit. Neonates and patients in renal failure
are at risk for hyperkalemia. Preventive measures, such as using fresh
or washed RBCs, are warranted for neonatal transfusions because this
complication can be fatal.
Citrate, commonly used to anticoagulate blood components, chelates
calcium and thereby inhibits the coagulation cascade. Hypocalcemia,
manifested by circumoral numbness and/or tingling sensation of the
fingers and toes, may result from multiple rapid transfusions. Because
citrate is quickly metabolized to bicarbonate, calcium infusion is seldom required in this setting. If calcium or any other intravenous infusion is necessary, it must be given through a separate line.
Iron Overload Each unit of RBCs contains 200–250 mg of iron.
Symptoms and signs of iron overload affecting endocrine, hepatic,
and cardiac function are common after 100 units of RBCs have been
transfused (total-body iron load of 20 g). Preventing this complication by using alternative therapies (e.g., erythropoietin) and judicious
transfusion is preferable and cost effective. Chelating agents, such as
deferoxamine and deferasirox, are available, but the response is often
suboptimal.
Hypotensive Reactions Transient hypotension may be noted among
transfused patients who take angiotensin-converting enzyme (ACE)
inhibitors. Because blood products contain bradykinin that is normally
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Anaphylactic Reaction This severe reaction presents after transfusion
of only a few milliliters of the blood component. Symptoms and signs
include difficulty breathing, coughing, nausea and vomiting, hypotension, bronchospasm, loss of consciousness, respiratory arrest, and
shock. Treatment includes stopping the transfusion, maintaining vascular access, and administering epinephrine (0.5–1 mL of 1:1000 dilution
subcutaneously). Glucocorticoids may be required in severe cases.
Patients who are IgA-deficient, <1% of the population, may be sensitized to this Ig class and are at risk for anaphylactic reactions associated with plasma transfusion. Individuals with severe IgA deficiency
should therefore receive only IgA-deficient plasma and washed cellular
blood components. Patients who have anaphylactic or repeated allergic
reactions to blood components should be tested for IgA deficiency.

reduces the risk of TRALI. Recipient factors that are associated
with increased risk of TRALI include smoking, chronic alcohol use,
shock, liver surgery (transplantation), mechanical ventilation with >30
cmH2O pressure support and positive fluid balance.

