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	Purpose 
This procedure includes the description, storage requirements, and indications for use of leukoreduced red blood cells.



	Description
Leukoreduced red blood cells are prepared from whole blood by a method known to retain at least 85% of the original red cells and to reduce the leukocyte number to less than 5 X 106.   

The use of leukoreduced red cells reduces the incidence of non-hemolytic transfusion reactions, and prevents or delays alloimmunization.  In emergency situations, leukoreduced red cells are considered CMV-safe, when CMV-negative products are indicated but not available. Leukoreduced red blood cells may be irradiated prior to transfusion to reduce the risk of transfusion-associated graft versus host disease (GVHD) and may be obtained from CMV-seronegative donors to help eliminate transfusion-transmitted CMV infection.  

Leukoreduced units also may be autologous or directed units.
· Autologous leukoreduced units are considered the safest possible transfusion because there is no risk of transmitting infectious diseases or alloimmunization to erythrocytes, leukocytes, platelets, or protein antigens.
· Directed units are donated by the patient’s close family members or personal friends.  Donations from first degree family members (mother-father, son-daughter, sister-brother) are irradiated prior to shipment to prevent graft versus host disease.  

Labeling, Storage, Dating, Disposition
· Leukoreduced red cells are stored between 1 and 6oC in a clean, well lit, organized and continuously monitored refrigerator.   
· Label information includes unit number, standard product code, group and Rh, type of anticoagulant, expiration date, storage temperature, and collection and processing center. Autologous or directed units will be tagged for the intended recipient.

· On receipt of the component the units must be checked for acceptability and that the shipment temperature was within acceptable guidelines (1-10(C).  If the component is deemed unsuitable for transfusion, it will be placed in the quarantine area of the blood bank refrigerator and the supplier notified.

· Leukoreduced red cells have a dating period of 42 days after donation of original unit.
· Units approaching the end of their shelf-life remaining should be processed according to Inventory Management-Returns and Credits
· Autologous units are stored until their expiration date after which they are discarded in a biohazard container.

· Directed units are stored in the blood bank until the intended recipient is discharged, after which the unit is returned to the supplier for redistribution.

Limitations
· In case of blood bank refrigerator failure and the temperature is not within acceptable guidelines (1-6(C), the components will be moved to the back up refrigerator (bacteriology) and remain there until the problem is solved.  The temperature must be monitored and recorded every four hours for the duration of the storage time in the backup refrigerator because it does not have a continual monitoring temperature device.

Interpretation of current tests must be compared with the patients past records to detect a possible error or potentially dangerous situation.

Requirements for Administration
· Routine pre-transfusion testing consists of ABO and Rh typing, antibody screening, and compatibility testing. Historical type is not acceptable.  

· Whenever possible, transfuse ABO and Rh compatible units.
                                       If necessary, use acceptable substitutes as follows:

Patient Type
Female < 50 years of age
Females > 50 years of age / Males
O Positive

O Negative
O Negative
A Positive
O Positive > O Negative
O Positive > O Negative
B Positive
O Positive > O Negative
O Positive > O Negative
AB Positive
A Pos > B Pos > O Pos
A Pos > B Pos > O Pos
O Negative
O Negative
O Positive
A Negative
O Negative
A Positive
B Negative
O Negative
B Positive
AB Negative

A Neg > B Neg > O Neg

AB Pos > A Pos > B Pos > O Pos

· Transfuse Rh negative females younger than 50 years of age with Rh negative compatible blood, if at all possible.  Consider Rh Immune Globulin if Rh positive blood must be given.
· Transfuse Rh negative females older than 50 years of age and Rh negative males with type specific blood first, then switch to ABO specific Rh positive blood.

Type O Negative red blood cells may be transfused to anyone in an emergency.
When transfusing non-type-specific, patient’s doctor and pathologist must be consulted.
Quality Control

Blood Bank Refrigerator must be maintained as specified in Equipment Maintenance Procedure.



	Indications for Use

Red blood cells are used to restore oxygen-carrying capacity and may be used for exchange transfusion and to help restore blood volume following significant hemorrhage.

Specific Indications

    Adults

· Bleeding sufficient  to produce symptoms of hypovolemia

· Estimated blood loss of 750 mls or more

· Symptomatic chronic anemia, if no other therapy is likely to correct anemia

· Hemoglobin less than 8 gm/dl

· Anemia with hemoglobin of less than 9 gm/dl and impending surgery with expected blood loss

· Sickle cell disease in selected clinical situations

   Infants and Children
· Acute blood loss – greater than 15%  total blood volume or 10% total blood volume in neonates

· Symptomatic anemia, if no other therapy is likely to correct the anemia

· Evidence of inadequate oxygen delivery

· Hemoglobin less than 13 gm/dl for term infants less than 24 hours of age, premature infants, or those with cardiopulmonary disease.

· Hemoglobinopathy – symptomatic, with sickle cell disorders, asymptomatic sickle cell disease for patients undergoing general anesthesia, transfusion dependent thalassemias.

Irradiated units are indicated for: 

· Stem cell transplant candidates and recipients

· Patients with congenital immune deficiency syndrome

· Recipients of directed donations from blood relatives

· Recipients of HLA-matched platelets

CMV-negative units are indicated for:

· Severe combined immunodeficiency syndrome or other congenital and acquired immunodeficiency disorders

· Transplant candidates and recipients

· Intrauterine transfusion in CMV-negative women

· Neonates with birth weight less than 1500 grams until 4 months of age

Dosage, Administration, Response Assessment

	Red blood cells should not be used unless the donor and recipient are ABO compatible. The volume transfused depends on the clinical situation.  Tests for serological incompatibility are required unless withholding blood might result in death.  Each unit contains enough hemoglobin to raise an anemic adult recipient’s hematocrit by about 3%.  The rate of transfusion after an initial slow drip should be as tolerated, but infusion of the entire unit must be complete within 4 hours of start.  Response assessment can be determined by checking recipient hemoglobin approximately 30 minutes after end of transfusion.

	

	Side Effects and Hazards
· Leukoreduced red cells may cause hemolytic transfusion reactions when donor red cells and recipient plasma are incompatible.  Severe transfusion reactions are characterized by shock, chills, fever, dyspnea, chest pain, back pain, headache and/or abnormal bleeding and renal failure which may result in death.
· Delayed transfusion reactions occur when patients have antibodies undetectable at the time of transfusion.  Signs may include a progressive unexplained fall in hemoglobin levels 4 to 14 days after transfusion, fever, hemoglobinuria, and hyperbilirubinemia.  The usual course of delayed reactions is benign and requires no treatment.

· Red cells may transmit infectious diseases in spite of careful donor selection and testing of blood before use.  These include viral hepatitis, HIV, HTLV, CMV, and rarely babesia, leishmaniasis, malaria, and Epstein-Barr virus. 
· Bacterial contamination and endotoxin reactions may also occur. Septic and toxic reactions may be life threatening and should be managed aggressively.
· Alloimmunization to red cells, white cells, platelet, and protein antigens may also occur.  This complication is usually not life threatening, but subsequent transfusions may need to be negative for the specific antigen to which the patient is immunized.
· Graft versus host disease (GVHD) occurs when transfused viable T lymphocytes present in cellular blood components engraft, proliferate, and react against host tissues.  GVHD may occur in individuals with underdeveloped or impaired immune systems and can be prevented by irradiating the cellular components, which renders the donor lymphocytes incapable of proliferating.
· Febrile reactions (fever and chills), allergic reactions(hives or wheezing), circulatory overload (pulmonary edema), iron overload, and metabolic complications may also occur.

	Safety
Refer to Laboratory Procedure #4002-1: Infection Control and Laboratory Safety Procedure and all other safety procedures of the lab.
Related Documents
ABO Forward and Reverse Typing

Antibody Screening

Inventory Management- Receipt of Product Deliveries

Inventory Management-Returns, Credits, Discards

Confirmation Typing of Donor Units 

Transfusion Reaction Procedure

Crossmatch

Emergency Crossmatch

Issuing Products

Unsuitable Blood Components

Refrigerator Failure
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