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MEDICAL CENTER POLICY 113-001


BLOOD AND BLOOD COMPONENT TRANSFUSION POLICY
1.
PURPOSE.  To establish policies, responsibilities and procedures for administering the Blood Transfusion Program.

2.  
POLICY.  It is the policy of the Louis Stokes Cleveland VA Medical Center (LSCVAMC) that essential Blood Bank services will be available at all times and that all blood transfusions must be medically justified.  Preferential transfusions of blood components (rather than whole blood) are encouraged.  Blood components are obtained from the American Red Cross (ARC) Blood Services, Northern Ohio Region.  The term blood as used in this Policy will include blood (red blood cells) and blood components (principally fresh frozen plasma, platelets and cryoprecipitate).  All blood and blood components received by the LSCVAMC are leukocyte reduced.
3.  
RESPONSIBILITIES
a. Each Clinical Service Chief is responsible for control of the blood usage within his/her service.

b. Medical Director, Blood Bank Unit, qualified by training, is responsible for all medical and technical services.

c. Each practitioner is responsible individually, professionally, administratively and legally for every blood transfusion he/she performs. This responsibility cannot be delegated.  All procedures must be carried out as stated in this policy.

d.   All personnel involved in transfusion are trained in the identification of the transfusion recipient, the blood components, and in the observation of recipients during and after transfusion.  All involved personnel complete a review each year. Documentation of the training given during orientation is found on each individual’s orientation check-list. Documentation of annual training is found in the computer education system records. All documents are kept by the individual’s manager on the nursing unit in the employee’s competency folder. 
4.
GENERAL PROCEDURE

a.
Blood for transfusion will be kept at a temperature of one (1) to six (6) degrees centigrade.  When the blood is released from the Blood Bank, departure time will be noted on the Blood Transfusion Record Form (BTRF) – (Attachment A) which is generated by the VISTA Blood Establishment Computer Software (VBECS).  During computer downtime or in the case of an emergency, the SF-518 Blood Transfusion Form – (Attachment B) is used.  Under normal conditions, blood will not be warmed and must not be out of the Blood Bank refrigerator except to be administered to a patient.  If the blood has been left out of the Blood Bank refrigerator for longer than 30 minutes, it is considered unusable for patient transfusion.  Therefore, units must be started within 30 minutes from the time the blood leaves the Blood Bank.

b.
Blood will only be released to the ward if the unit is to be used immediately.  Blood sent to be kept in the Surgery Blood Bank refrigerator and not administered must be returned to the Blood Bank following surgical completion.  

c.  The Turnaround Times guidelines for blood and blood components is attached (Attachment C).
      d.  Panic values for the Blood Bank include unavailability of blood and/or blood components during periods of blood shortages, transfusion reaction investigation results, and delay in the availability of blood and/or blood components  due to the presence of rare or multiple antibodies, an autoimmune process, and a positive Direct Antiglobulin Test (DAT) – (Attachment D). 
    
e.  Reserved crossmatched blood will be released after three (3) days from specimen receipt.  If additional blood is needed, a new specimen must be ordered.

f.  A copy of the completed BTRF must be returned to the Blood Bank immediately following transfusion. Post-transfusion information is entered into the VBECS computer.  Another copy of the completed BTRF is sent to Hospital Information Management Service (HIMS) and scanned under a transfusion note in Veterans Health Information Systems and Technology Architecture (VISTA) Imaging. The scanned image is the permanent record of the patient’s transfusion.  The Blood Bank maintains paper records for ten (10) years.

g.  If the SF-518 is used, the duplicate copy of Blood Transfusion Form, SF-518, must be returned to the Blood Bank. Post-transfusion information is entered into the VBECS computer.  Another copy of the completed SF-518 is sent to HIMS (Hospital Information Management Service) and scanned under a transfusion note in VISTA Imaging. The scanned image is the permanent record of the patient’s transfusion.  The Blood Bank maintains paper records for ten (10) years.
    h.  Additional information regarding transfusions is available by contacting:

1) Medical Director, Blood Bank Unit – from inside the hospital x820-4083; from outside the hospital 216-791-3800 x4083.
2) Blood Bank Supervisor - from inside the hospital x820-4083; from outside the hospital 216-791-3800 x4083 or x4080.
5.  Procedure for Procuring a Blood Specimen for Transfusion
    
a. Routine Transfusion
1) Routine transfusions should be requested at least 24 hours before needed.  Some patients require unusual blood types and lengthy work-ups to identify irregular antibodies.  A request for a blood type and antibody screen is strongly recommended for any patient who may need a transfusion during the hospital stay.

2)  All orders for blood and blood components must be placed under the Blood Order Menu in Computerize Patient Record System (CPRS) except in computer downtimes or in an emergency when a completed Blood Transfusion Form SF-518 is used. Please refer to Medical Center Policy 011-078 Policy Orders for specific instructions.
3) If the Form SF-518 is used, complete the lower left hand corner under "Patient's Identification" with the patient's full name and full Social Security Number.  The patient's full name, Social Security Number and Ward must be legible to be acceptable to the Blood Bank.

4) The physician or designee must complete items on the Form SF-518 in the upper section as completely as possible, sign his/her name in the uppermost block on the right, note information, date and hour wanted, reason for the transfusion, diagnosis, and component requested.
      b. Transfusions for Elective Surgery
1)  Routine requests and orders for blood components should be entered into CPRS at least 24 hours before needed.  Some patients require unusual blood types and lengthy work-ups to identify irregular antibodies.  A request for a blood type and antibody screen is strongly recommended for any patient who may need a transfusion during hospital stay.  In the event that a patient is positive for an irregular antibody, the Blood Bank will have antigen negative units available within 24-hours if possible.  See Attachment E for criteria for blood and blood component release.
2) Preoperative provision of units of blood may be inappropriate for procedures which seldom require transfusion.  In such situations, the recipient sample will be typed and screened for irregular antibodies.  ABO compatible blood will be available for crossmatch to meet unexpected transfusion requirements.  In the event that a patient is positive for an irregular antibody, the Blood Bank will have antigen negative units available within 24-hours if possible. {See the Optimal Surgical Blood Order Schedule (OSBOS) for suggested blood use in elective surgical procedures in Attachment F}.  

c. Emergency Blood Request and Release:  In an EMERGENCY, when immediate administration of blood is imperative to sustain life, blood will be released from the Blood Bank with pending crossmatch.  The physician must complete an Emergency Release Form (see Attachment G), stating the nature of the emergency and the need for transfusion of incompletely crossmatched blood. Essential steps to follow are:
1) Properly labeled recipient specimen and appropriate number of SF-518s with the patient’s full name and full Social Security Number must be signed by the physician under “remarks” when blood is taken from the Blood Bank.
2) All crossmatches will be completed.  The physicians involved and the Blood Bank Medical Director will be notified if any incompatibilities are found.
3)   The Blood Bank Technologist will complete the Emergency Form with crossmatch results and keep it on file in the Blood Bank with the SF-518 or BTRF.

d. 
Crossmatch Specimens:

1) Only physicians, physician assistants, nurse practitioners, licensed nurses, nurse anesthetists, and laboratory technologists and technicians may draw blood for crossmatch.  This requirement is in place to ensure proper patient identification; it is not based upon the technical ability to draw blood.
2) All Blood Bank tests require a full six milliliter (6-ml) pink top Ethylenediaminetetraacetic (EDTA) tube.  If for any reason Blood Bank personnel need additional blood specimen(s), the physician responsible for the request may be called and asked to provide the specimen(s).
3) The Collection of Blood Specimens:

a) Patient identification - the person responsible for drawing the blood specimen must positively identify the prospective recipient prior to obtaining the blood specimen.  Blood must not be drawn unless the patient is wearing a proper hospital identification band. The following procedure should be followed to ensure proper patient identification:

1) Ask the patient to state his/her legal full name and full social security  number.
2) Verify that the patient’s name and social security number matches the wristband and the order for collection.  
b) Labeling the Patient Specimen:

1) At the bedside, print the full name, full social security number, and location of the patient on the Typenex Band or Confident Blood Band (not yet affixed to the patient) including the date and time drawn.
2) Sign or initial the band; a verifier (witness to the blood draw) must also sign or initial the band.
3) Draw the specimen
4) Attach the band to the patient's wrist or ankle (number side out).
5) Remove the completed self-sticking label from the Band and press onto blood sample tube at the bedside at the time of blood drawing.
6) Remove the protective backing from the end of the Band and press the coded numbers to the tube.
7) Deliver the sample directly to the Blood Bank.
c) If the prospective recipient has been transfused or has been pregnant in the last 3 months, a new specimen is required every three (3) days.
d) Use of the Typenex/Confident Blood Band:

1) The charge-nurse should inform all incoming physicians of the procedure for the blood recipient-identification system
.
2) The ward clerks should maintain a supply of blood recipient identification Bands, provided by the Blood Bank.
3) The Blood Bank Technologist must monitor incoming blood specimens and reject any specimens not in accordance with proper identification.
4) The Blood Bank Technologist must label all cross-matched units with patient identifying coded numbers from the Band.
5) The physician, physician assistant, or nurse administering the blood must verify the identity of the recipient with crossmatched units of red cells and plasma, using recipient identification Band.

6.  INSTRUCTIONS FOR THE TRANSFUSION OF BLOOD AND BLOOD COMPONENTS
    
a.  Verification of the Blood Recipient
1) Before starting a transfusion, the responsible transfusionist must verify the patient consent for transfusion and verify the order for transfusion. Special transfusion requirements (e.g. irradiated) should be checked.  Two (2) qualified persons (Physician Assistants, Certified Nurse Anesthetist, Registered Nurses and/or Physicians) will positively identify the recipient at the bedside by checking the hospital bracelet and will match the patient Band with the number on the blood unit.  Verification will be indicated by both individuals signing their name and title on the BTRF or the SF-518.  If a patient does not have a Band or the numbers do not correspond, DO NOT START THE TRANSFUSION.  Notify the Blood Bank at x4083 and immediately return the blood to the Blood Bank.
2) To be qualified, all individuals must have attended a LSCVAMC approved transfusion procedure orientation.


b.  Transfusion Administration
1) The person responsible for the transfusion must administer the blood.

2)  The ultimate responsibility for the transfusion, including the recognition and treatment of any complication incurred during or after the transfusion, remains with the physician who ordered the transfusion.

3) Essential Steps in Transfusion Administration Procedure (see the Nursing Lippincott Transfusion Procedure under Nursing Sharepoint for specific instructions: http://procedures.lww.com/lnp/procedureSelect.do.
a) No medication may be added to blood.  Only normal saline may be used to infuse blood or to flush out the tubing.  Dextrose (5%) in water may cause hemolysis; Ringer’s Lactate contains calcium and may lead to clotting.

b) Warming of blood may be required if large amounts are to be given at a rapid rate (greater than 100 ml/min.).  Only proper warming equipment should be used and the procedure should be observed closely to avoid damage to blood cells.  Documentation for pre-warming blood, except in the Operating Room (OR), must appear on the BTRF/ SF-518.

c) Before starting transfusion, the patient's vital signs:  temperature, pulse, blood pressure and respirations, must be taken and recorded on BTRF/SF-518.  The date and time started must also be recorded.
d) An appropriate blood administration set with a filter must be used for every transfusion of blood and blood components.  The filter can accommodate up to two (2) units of Red Blood Cells if given within four (4) hours; otherwise, the filter must be changed for each Red Blood Cell unit transfused.   For plasma, one filter may be used for multiple units as long as the transfusion of the units is completed within four (4) hours. For platelets, a Blood Component Recipient Set, which includes an in-line filter, will be provided by the Blood Bank.  Each unit of transfused platelets requires a new Blood Component Recipient Set.
e) The drip chamber of the administration set should be squeezed gently to avoid the formation of air bubbles in the chamber.

f) All air must be expelled from the tubing and attached needle before performing the venipuncture.

g) Unopened Red Blood Cells must be returned to the Blood Bank if it is not administered within 30 minutes.  Red Blood Cell units must NOT be stored in the ward refrigerator.

h) The patient must be closely observed for any adverse reaction during the

first 15 minutes after blood transfusion is started. The date and time with the vital signs must be recorded on the BTRF/SF-518.  Blood should be administered very slowly at a rate of approximately 10 – 20 drops/minute for the first 15 minutes. Following this, the flow rate should be adjusted to a rate which is commensurate with the clinical status and needs of the patient.  All blood transfusions must be completed within four (4) hours of the blood release from Blood Bank.  Vital signs must be recorded on the BTRF/SF-518 at the completion of the transfusion. The patient should be observed during and one hour post transfusion with vital signs being recorded periodically.  Some patients are volume sensitive and require very slow infusions even if the entire unit is not transfused within four  (4) hours. In such cases, the transfusionist should clearly indicate the amount infused on the BTRF/SF-518 over the four (4) hour time period.  
i) For the transfusion of non- Red Blood Cell components (plasma, platelets and cryoprecipitate) the infusion rate should be similar to Red Blood Cells as noted above. It is recommended that platelets NOT be rapidly infused.  Rapid infusion, especially in volume-sensitive patients, may cause Transfusion Associated Circulatory Overload (TACO) (see Adverse Reactions to Transfusion below).
    
c.  Completion of Transfusion
1) Upon completion of the transfusion, the physician or responsible registered nurse should sign the BTRF/ SF-518 and indicate in the appropriate blocks:

a) The date and time completed;

b) The amount of blood given;

c) Vital signs recorded;

d) The presence or absence of indications of transfusion reaction;

e) The original of the completed BTRF/SF-518 must be placed on the patient's chart as a transfusion record.
2) The remaining copies of the BTRF/SF-518 must be returned to the Blood Bank as soon as possible.
d. Laboratory Evaluation Following Transfusion Therapy

1) Following Red Blood Cell administration the patient may be assessed for his/her response by obtaining a hemoglobin and/or hematocrit determination two (2) or more hours post transfusion to allow for intravascular equilibration. 

2) Following Plasma/Cryoprecipicate administration the patient may be assessed for his/her response by obtaining coagulation tests ten (10) minutes to 24 hours post transfusion.
3) Following Platelet administration the patient may be assessed for his/her response ten (10) minutes to one hour post transfusion to evaluate the occurrence of immune mediated destruction (immune refractoriness) due to the development of platelet and/or HLA allo-antibodies. In addition, the patient may be assessed for his/her overall response – platelet survival – by obtaining a platelet count 24 hours post transfusion. 

 7.  
ADVERSE REACTIONS TO TRANSFUSIONS
    
a.  The patient must be observed at frequent intervals (see above) during the transfusion, and any adverse symptoms or physical signs recorded.

    
b.  The following actions are to be taken if any adverse reactions are observed.

1) Stop the transfusion.  Keep the I.V. open with normal saline;

2) Notify patient's physician immediately to determine the type of reaction;

3) Check all forms, labels and patient identity to determine that the patient received the correct blood;

4) Report suspected transfusion reactions to the Blood Bank immediately, 216-791-3800 x4083;

5) Send the following to the Blood Bank immediately;

a) A Transfusion Reaction Work-up sheet with complete transfusion reaction data (Attachment H).

b) The unit of blood with remaining unused blood, attached administration set clamped off and needle detached;

c) BTRF/SF-518 Form – complete the Description of Reaction Section.
d) The responsible provider must order a Transfusion Reaction Work-up (TRW) in CPRS under the Blood Ordering Menu for VBECS.
6) All remaining crossmatched units of blood will be unavailable and must be re-crossmatched using a post transfusion specimen.

c.  Types of Adverse Transfusion Reactions
1) Overview - Untoward effects of blood transfusion are not unexpected and in
many, if not most, cases are benign. However, some reactions cause serious morbidity and may be fatal. In 2011 the Food and Drug Administration (FDA) received 58 reports of transfusion-associated fatalities.  Federal law requires that any death confirmed as being transfusion-related be reported to the (FDA) as soon as possible following the event by calling The Center for Biologics Evaluation and Research at 301-827-6220 or emailing them at fatalities2@cber.fda.gov. In addition, a written report summarizing the event must be submitted within 7-days to the agency at: Food and Drug Administration, Center for Biologics Evaluation and Research (CBER), Director, Office of Compliance and Biologics Quality, Attn: Fatality Program Manager (HFM-650), 1401 Rockville Pike, Suite 200 N, Rockville, MD 20852-1448.  The Blood Bank Medical Director will generally take responsibility of the actual reporting after conferring with the clinical team, the Director of Pathology, and the Medical Chief of Staff as needed.                                                                                                                                                                                                    
An important challenge with adverse transfusion reactions is that in many instances, the initial symptoms of a reaction with harmful or harmless consequences may be identical.  Thus, regardless of the etiology and severity, any adverse event occurring in association with transfusion therapy - a transfusion reaction in the broadest sense - must be reported to the Blood Bank.  Depending on the nature of the reaction and specific type of blood component being transfused, action will range from documentation only with possible continuation of the transfusion, to varying degrees of laboratory investigation, clinical follow-up, and notification of regulatory agencies, which in each instance will generally commence with immediate termination of the transfusion. However, in limited and specific instances, a transfusion may continue despite the occurrence of a reaction.  Two specific examples are limited urticaria (hives) in which the transfusion may be stopped and restarted (see below) and a febrile reaction specifically to the transfusion of granulocytes (rarely if ever transfused at this facility).  In order to assess the occurrence and follow-up of a potential transfusion reaction the following information and associated processes and procedures are applied during each and every transfusion administered at the LSCVAMC:


a)  The patient must be observed and vital signs procured at several defined
intervals during the transfusion as specified on the Blood Transfusion  Record Form (BTRF) for any potential adverse symptoms or signs (see below) related to the transfusion process. The BTRF indicates that the patient must have vital signs (Temperature, Pulse, BP and Respirations) taken and recorded immediately prior to the transfusion, at 15 minutes following the initiation of the transfusion, optionally at 30 minutes (or a mid-point) following the initiation of the transfusion and following the completion of the transfusion. More frequent monitoring of patients undergoing transfusion therapy may be dictated by their clinical condition at baseline and during the transfusion therapy procedure.
b)  Types of adverse reactions to transfusion may be classified in a variety of ways. They may be classified clinically as immediate (acute) – occurring within minutes and up to 24 hours after initiating the transfusion  or, delayed – occurring a day or more after the transfusion; major or minor (harmful or harmless); occurring commonly or uncommonly; producing transient or permanent sequelae; and/or, according to the specific transfused component.  Another way of classifying transfusion reactions is by etiology – immunologic, infectious, physical and chemical. While the categorization as immediate or delayed is not always clear-cut, we will follow this categorization in describing the majority of types of transfusion reactions at our facility. The acute reactions will be described initially with the order as follows - those reactions that are both relatively frequent and may be severe; those that are relatively infrequent and severe; those that are frequent and non-severe; those that are infrequent and non-severe; and, finally those delayed adverse effects that occur remotely (days, weeks, months or years following transfusion). The latter are primarily transfusion-associated viral complications and immune effects of transfusion therapy, the most common of which is new onset allo- or isoimmunization to a transfused but foreign ‘minor’ RBC antigen with the typical manifestation of delayed extravascular hemolysis occurring several weeks following the transfusion). 

c)  The following immediate reactions, arranged in order of frequency and seriousness, may occur within a few minutes of the beginning of the transfusion or may occur hours after the transfusion is completed: 
(1)  Transfusion-Associated Circulatory Overload (TACO): This adverse reaction, presenting during or shortly after the completion of the transfusion is a frequent, often serious and considerably under-recognized and under-reported adverse reaction to transfusion therapy. While it is reported as the third leading cause of transfusion-associated fatalities reported to the FDA in 2011, this is likely greatly underestimated – not for lack of recognition, but for failure to connect transfusion to the etiology of clinically significant volume overload.  Hence, this tops the list of potentially serious, acute transfusion reactions.
(2)  Symptoms:  TACO is manifest by cardiogenic pulmonary edema (therefore mimicking congestive heart failure) due to the infusion of rapid and/or large volume transfusions to a patient who is unable to compensate for the expanded blood volume. Other symptoms and findings include headache, shortness of breath, and systolic hypertension (>50mmHg increase). B-type natriuretic peptide (BNP) may be useful in distinguishing TACO from Transfusion-Associated Acute Lung Injury. (ref:  Karen King, Editor, Blood Transfusion Therapy, A Physician’s Handbook. 10th Edition, AABB, Bethesda, MD, 2011).  More recently, it has been suggested that measurement of NT-proBNP, which is more stable than BNP, is an even better marker for TACO. (http://path.upmc.edu/cases/case575/dx.html).
(3)  Co-factors: The latter is highly dependent on the size, age and patient co-morbidities with the youngest and oldest patients and those with a compromised ability to handle increased intravascular volume (patients with pre-existent congestive heart failure, renal failure) at greatest risk.
(4)  Prevention: Transfusions to susceptible patients must be carefully administered and monitored.  If a patient is at risk for volume overload, the volume of the transfused product should be as small as possible. For example, for red blood cells, the unit can be split into two portions with each given, one following the other, over the maximum four (4) hour time interval for each half – this effectively doubles the transfusion time to eight  (8) hours (rather than four (4)).  The only limitation is that both halves of the transfusion must be utilized within 24 hours.  If splitting is not possible, then the patient should receive only the volume of the unit, over four (4) hours, that is clinically safe for the patient. The remainder of the unit must be discarded with the actual volume transfused documented. For platelets, where there is variability in volume, especially for apheresis platelets, one may request that the Blood Bank supply the unit with the smallest volume. And, instead of transfusion rapidly over approximately 30 minutes as is commonly performed in many facilities, the infusion time should  be increased to one (1) to two (2) hours (or up to four (4) hours for volume sensitive patients). For plasma, the number of units used over a limited time period should be carefully assessed especially in patients without concomitant significant blood loss or trauma.

(5)  Treatment:  The excess volume must be removed, clinically, by diuresis.  In the most severe cases, patients may go into full blown congestive heart failure and acute pulmonary edema with treatment directed by the clinical team to reverse this. 
2) Transfusion-Related Acute Lung Injury (TRALI) – This adverse reaction, typically presenting during or generally within 1-2 hours of a transfusion (but sometimes up to six hours), is now considered  the leading cause of transfusion-associated mortality based on 2011 FDA data.  Sudden onset of respiratory distress and hypoxemia are characteristic and may be accompanied by fever, tachycardia, tachypnea and sometimes hypotension. There may be an acute transient leukopenia and neutropenia. The clinical presentation resembles Acute Respiratory Distress Syndrome (ARDS) or Acute Lung Injury (ALI). Most instances of TRALI are believed to be caused or initiated by anti-leukocyte antibodies present in a donor’s plasma directed against HLA or neutrophil antigens present on the blood recipient’s leukocytes. This reaction is believed to manifest in the small microvasculature of the lung causing a cascade of events resulting in damage to alveolar capillaries and leakage of fluid leading to non-cardiogenic pulmonary edema.  However, since the implementation of policies to restrict plasma donation by female donors, thereby reducing the incidence of anti-leukocyte antibodies (predominantly present in females as a result of alloimmunization associated with pregnancy) which may trigger TRALI, the proportion of cases of TRALI related to the administration of plasma has significantly decreased while the proportion related to the administration of red blood cells has increased. The proportion related to platelets is largely unchanged.  As with TACO, TRALI is believed to be under-recognized and under-reported.

a) Symptoms:  TRALI is manifest by non-cardiogenic pulmonary edema as described above.  Since TRALI and TACO may be clinically quite similar, careful evaluation of the cardio-pulmonary status and especially a chest x-ray are critical for the differentiation. In classic TRALI, with non-cardiogenic pulmonary edema, the heart size is normal, while in TACO, with cardiogenic pulmonary edema, the heart is enlarged.
b) Co-factors: TRALI tends to occur more often (or is more readily recognized) in patients undergoing recent surgery especially cardiac surgery, those receiving massive transfusion, patients with infections and/or sepsis, and those in whom there is active cytokine activation. However, any transfused patient is at risk for TRALI.

c) Prevention:  There is no specific way to prevent TRALI except by minimizing the number of transfusions administered. As noted above, with exclusion of plasma from female donors, TRALI is more likely to result from transfusion of RBCs or Platelets
.

d) Treatment:  Aggressive supportive care is required over several days often including mechanical ventilation sometimes with Positive End Expiratory Pressure.  Use of high dose steroids is controversial. When there is ambiguity between the diagnosis of TRALI and TACO, a trial of diuresis should be considered. 
3) Hemolytic Transfusion Reactions -  While hemolytic transfusion reactions most often occur following a Red Blood Cell transfusion in which the donor RBCs contain an antigen corresponding to an antibody present in the transfused recipient, they may also occur following plasma or platelet transfusion in which the donor contains an antibody directed against antigens present on the patient’s RBCs (so-called minor incompatibility). The latter is uncommon except when the transfusion recipient has a small blood volume; or, when many units of platelets or plasma containing antibody incompatible with the recipient’s RBCs are transfused. The latter occurs most often in blood group AB or B recipients who require numerous platelet or plasma transfusions and who receive group A or O units for lack of inventory availability.  In 2011, nine (9) or 30% of reported transfusion fatalities were the result of hemolysis – three (3) related to ABO incompatibility and 6 related to non-ABO (‘irregular’) antibodies, making it the second most common cause of transfusion-associated fatalities.  It is widely accepted that most instances of hemolysis due to ABO incompatibility are due to an error at the time of sample collection (so-called Wrong Blood in Tube) or to an error in patient identification at the time of transfusion. Most non-ABO hemolytic transfusion reactions are the result of an unidentified antibody present at the time of compatibility testing in which an anamnestic response (recall immune response in previously transfused or previously pregnant and sensitized patients) occurs within minutes to hours following transfusion.
a) Symptoms:  An immune hemolytic transfusion reaction can occur either during or shortly after the transfusion.  Typically, ABO incompatible transfusions are associated with acute, complement-mediated intravascular hemolysis. This is accompanied in many instances by fever and chills. Sometimes flank pain occurs and hematuria is identified (the latter is easy to miss as it is very transient).  Symptoms and clinical severity are related to the amount of incompatible blood transfused – immediate cessation of the transfusion following only a few cc’s is unlikely to result in morbidity or mortality. As the volume of transfused incompatible blood increases, typical findings are disseminated intravascular coagulation (DIC) and acute renal failure and possible death. Thus, early recognition is paramount.  While non-ABO antibodies may induce immediate intravascular hemolysis (in particular the Kidd family, JkA or JkB), most non-ABO antibodies are associated with extravascular hemolysis.  Extravascular hemolysis, typically occurring within minutes or hours of the transfusion, in previously sensitized patients, is the result of premature damage to and subsequent removal of antibody-coated RBCs in the reticuloendothelial system (RES) of the liver and/or spleen. Chills and fever are a common finding in association with the transfusion.  A laboratory hallmark of extravascular hemolysis is the presence of spherocytes (dense RBCs) on a peripheral blood smear. Premature removal of RBCs results in reduced transfusion efficacy.  Extravascular hemolysis is only rarely associated with renal failure, DIC or death.
b)   Co-factors:   Patients at risk for ABO hemolytic transfusion reactions are those receiving blood in an urgent setting, such as the Operating Room (OR) or the Emergency Room (ER) where careful patient identification is sometimes overlooked due to the plethora of clinical activities taking place.  Patients at risk for non-ABO hemolytic transfusion reactions are those who have a prior history of transfusion therapy. These patients may have identifiable alloantibodies to minor RB antigens; and/or alloimmunization with no identifiable antibodies. In the latter case, the transfusion will trigger the rapid development of an antibody leading to hemolysis.
c) Prevention:  The most important strategies to prevent the transfusion of incompatible blood, especially ABO, are careful patient identification – at the time of phlebotomy, during testing in the laboratory, and at the time of transfusion.  In addition, when used, ABO incompatible plasma and platelet products should be closely monitored for the development of a positive direct antiglobulin (Coombs) test which may be a precursor to the development of frank hemolysis. The prevention of hemolysis secondary to ’irregular’ antibodies to minor blood group antigens is more challenging as many of these reactions cannot be predicted during routine compatibility testing.  Fortunately, many of these are either subclinical or elicit minor symptoms. The latter is discussed in more detail below under immune consequences of transfusion therapy.
d) Treatment:  The most important aspect of treating an incompatible transfusion is to limit the amount of RBCs transfused. There is a correlation between the extent of hemolysis and the occurrence of clinical sequelae. For intravascular hemolysis, it is important to protect the primary target – the kidneys – from as much damage as possible. Ongoing, significant diuresis is thus an important therapeutic component to be accomplished by the clinical team. Treatment of DIC may be required. Fever is treated with a standard antipyretic although chills and rigors may require the addition of meperidine. 
4) Bacterial Contamination - Fatalities related to transfusion of bacterially contaminated blood components is the third leading cause of death (tied with TACO) reported to the FDA in 2011.  The majority of deaths are related to the transfusion of platelets which are stored at room temperature and thus promote the growth of bacteria.  While the number of deaths due to contamination with gram negative bacteria has decreased since 2004 when the American Association of Blood Banks and College of American Pathologists mandated bacterial testing of platelets shortly after collection – typically the platelets are tested by a bacterial culture 24 hours following collection -  the morbidity and mortality from contamination with gram positive organisms persists.  Indeed, platelet bacterial contamination is the leading infectious risk related to transfusion therapy estimated to occur in up to 1:1000 platelet transfusions.
a) Symptoms:  It is important for clinicians to recognize that, despite all efforts at present to reduce and detect bacteria in platelets, any patient receiving platelet products is at risk for receipt of a contaminated unit.  Therefore, patients receiving platelets should be carefully monitored for signs and symptoms of a transfusion reaction—fever, tachycardia, chills, rigors, hypotension, skin flushing, or a sense of “impending doom”—during and within 24 hours after the receipt of the transfusion.  It is possible for gram positive organisms – especially Coagulase Negative Staphylococcus - to lead to a temperature rise with or without other symptoms of sepsis several hours following the transfusion of the bacterially contaminated unit.
b) Co-factors:  While any patient receiving any blood component is at a potential risk for receipt of a bacterially contaminated unit, the two most important risk factors are the receipt of platelets, the most frequently contaminated blood component; and, an immunocompromised recipient who is at particular risk for the consequences of contamination.
c) Prevention: In heavily bacterially contaminated units, especially RBCs, discoloration may be an important clue. Thus, any discolored unit should not be issued for transfusion or transfused to a patient. In platelets, heavily contaminated units may exhibit platelet clumping and should not be issued for transfusion or transfused. However, most bacterially contaminated platelet units have a normal appearance. As noted above, the bacterial culturing of platelets 24 hours following collection has greatly reduced the incidence of contamination with gram negative organisms. Early culture is largely ineffective for preventing contamination with gram positive organisms. Therefore, early recognition of the signs and symptoms of sepsis following the receipt of a platelet transfusion is important to limit the subsequent adverse sequelae.
d) Treatment:  Treatment of a patient who receives bacterially contaminated platelets consists of procurement of an immediate culture and gram stain and appropriate antibiotic and other supportive therapy as required. When platelet bacterial contamination is suspected, the unit must be returned to the Blood Bank.  The Blood Bank Medical Director will order a gram stain and culture of the residual in the platelet unit. In addition, the Blood Bank will contact the Blood Center which procured the unit so that other components associated with the platelet unit can be retrieved, if possible, quarantined and cultured.  If the other components have been transfused, an investigation will be made to assess the consequences, if any, to the recipient(s). 
5) Transfusion-Associated Graft Versus Host Disease(TA-GVHD) - Transfusion-associated graft versus host disease (TA-GVHD), in contrast to GVHD associated with bone marrow/stem cell transplantation, is a rare and nearly always fatal complication of transfusion therapy.  In a comprehensive review of 254 transfusion-associated fatalities reported to the FDA, Sazama noted a 0.4% incidence of TA-GVHD. This was before universal leukocyte reduction of platelets and RBCs which has greatly diminished the capacity of blood to cause TA-GVHD. The pathophysiology of TA-GVHD is related to two possible mechanisms which in both instances are related to a failure of the transfusion recipient to recognize and remove foreign alloreactive T-cells present in the transfused unit – one mechanism relates to extreme immunodeficiency in the transfusion recipient as a result of a primary immune deficiency disorder or more often myeloablative therapy and/or treatment with purine analogs (e.g. fludarabine); the other mechanism results from the transfusion of an HLA identical cellular blood component (from a close relative) to a recipient with the same or haploidentical HLA type. In either of these latter instances, the recipient need not be immunosuppressed, and will fail to recognize the donor alloreactive T-cells as foreign, but the donor alloreactive T-cells will recognize the recipient cells as foreign and initiate the process of proliferation and engraftment with destruction of the recipient hematopoietic system.
a) Symptoms:  According to the nice summary in UpToDate, TA-GVHD typically develops 4 to 30 days following transfusion with patients developing a fever, an erythematous maculopapular rash often progressing to generalized erythroderma, pancytopenia, abnormal liver function tests, nausea, vomiting and diarrhea. However, since any and all organs may be affected, it is not uncommon to see multiorgan failure. Sepsis is common due to the profound pancytopenia and leads to the very high mortality.

b) Co-factors:  As noted above, severely immunocompromised patients, either related to a primary immunodeficiency or from myeloablative or immunosuppressive therapy; or, patients receiving HLA matched or partially matched non-irradiated blood components are at high risk for TA-GVHD.
c) Prevention: TA-GVHD has become less frequent now that cellular blood components (RBCs and platelets) are typically leukocyte-reduced prior to transfusion. However, since some viable lymphocytes remain, the definitive preventative strategy, at this time, to prevent TA-GVHD is gamma irradiation of blood.  This will prevent alloreactive T-cells from undergoing cell division in response to foreign antigens.  Those patients who should receive irradiated cellular blood products (platelets and RBCs) are as follows:  
(1) Patients undergoing myeloablative therapy for hematologic malignant disorders whether or not destined for bone marrow/stem cell transplantation

(2) Patients receiving immuno/myelosuppresstive therapy with fludarabine or other purine analogs (clofarabine) for therapy of a myeloproliferative disorder

(3) Patients with a primary immunodeficiency disorder
(4) Patients receiving cellular blood products donated by family members

(5) Patients receiving HLA-typed/matched cellular blood products
(6) Premature neonates weighing less than 1,200 gms at birth (not applicable at this time at the LSCVAMC)
d) Treatment: There is no definitive treatment for TA-GVHD. Prevention is therefore critical for this disorder.
6) Anaphylaxis and Allergic Transfusion Reactions - In 2011 there were two deaths reported to the FDA from anaphylactic transfusion reactions. This made it the fifth leading cause of death from transfusion therapy accounting for seven (7)% of fatalities.  While allergic transfusion reactions are common in association with blood transfusion, in most instances they are mild and harmless consisting of a few urticaria.  Allergic transfusion reactions are the result of a hypersensitivity or allergic response to a protein within the plasma associated with the transfused product. Thus, this reaction may be seen with nearly all transfused products.  Only rare instances of severe allergic reactions, culminating in anaphylaxis, occur in association with transfusion therapy.  Following successful treatment of a mild allergic reaction associated with a few hives, the unit may be re-started, provided it is still connected to the Intravenous (IV) line, and no further hives occur.
a) Symptoms:  As noted above, allergic transfusion reactions occur over a spectrum of mild and harmless to severe and life-threatening. By far the majority of such reactions consist of a few isolated hives or urticaria accompanied by itching or pruritis and is responsive to antihistamine therapy.  In a  smaller number of patients developing an allergic reaction, referred to as anaphylactoid, there is the occurrence of a more generalized urticarial rash accompanied by a variable degree of laryngeal edema with respiratory distress and hypotension. In such instances, the transfusion must be stopped immediately and the patient closely monitored.  At the extreme end of the spectrum is anaphylaxis with cardiorespiratory collapse. Traditionally, the most common factor ascribed to transfusion-related anaphylaxis is naturally occurring IgA deficiency in which the recipient has preformed anti-IgA antibodies which are IgE mediated.  However, other IgE mediated donor antibodies to a specific allergen present within the donor blood (e.g. antibiotics) may precipitate an anaphylactic reaction. In general the presence of a severe reaction that is IgE mediated if referred to as anaphylaxis, while a similar reaction in which a specific antibody cannot be implicated is referred to as anaphylactoid. The latter is clearly arbitrary as it likely results from our failure to demonstrate the antibody on testing rather than an absence of a specific antibody.
b) Co-factors: There is a relationship between the frequency of transfusion and the occurrence of allergic transfusion reactions. Patients receiving transfusions on an ongoing basis are at increased risk for alloimmunization to one or more plasma proteins contained within the transfused units and the occurrence of allergic transfusion reactions. In some instances, these reactions may be quite severe and necessitate prior medical management of the recipient and when possible (see below) procurement of special blood products and/or special handling. Another co-factor, as alluded to above, is an IgA deficient recipient; or, a recipient with preformed antibodies to common allergens which might be present in the donor plasma. In the latter instances, it may be impossible to predict, from the donor history, the likelihood of such a reaction.
c) Prevention:  In many facilities, patients receiving transfusion therapy are pre-medicated with an antihistamine such as Benadryl to prophylactically prevent the occurrence of an allergic transfusion reaction. While controversial, this practice is widespread and undoubtedly contributes to a decrease in the number of mild allergic transfusion reactions. In patients who have a known history or allergic transfusion reactions which are not alleviated by premedication with Benadryl, more aggressive pre-medication with steroids is usually employed. In addition for patients known to be IgA deficient, special IgA deficient blood components may be available through a ‘rare-donor’ registry.  In instances where IgA deficient blood products are not available or the etiology of the allergen precipitating allergic reaction is unknown, washed RBCs or washed platelets can be used to remove the plasma and prevent the reaction. Obviously, this is not possible for transfusion of plasma-only containing products such as thawed plasma and cryoprecipitate. The latter may, at times, represent a significant therapeutic challenge.
d) Treatment: Severe allergic transfusion reactions, culminating in anaphylaxis represent one of the most protean, albeit rare, adverse consequences of transfusion therapy requiring immediate treatment to prevent a fatal outcome. The use of epinephrine is typically required in instances of severe reactions together with high dose steroids.  Mild reactions, with a few isolated hives, by far the most common of the allergic reactions and considered the most frequent transfusion-associated adverse event, may be treated with an anti-histamine, even during a transfusion, which has been temporarily halted, and then continued, as noted above. It is likely that most mild allergic are averted because of the extensive practice of pre-medicating transfusion recipients with an antihistamine prior to transfusion therapy.
7) Febrile Transfusion Reactions, NOS - Fever and/or rigors and chills are, after allergic reactions, the most common manifestations of a transfusion reaction and may be clinically minor or harmless or the harbinger of a more serious reaction. The most common etiology of transfusion associated fever is a so-called febrile non-hemolytic transfusion reaction (FNHTR). This is believed to be the result of the production of pyrogen-evoking cytokines either by the stored blood cells or by an antibody-antigen reaction following the transfusion.  When associating fever to a transfusion it is important to assess the clinical status of the patient prior to transfusion. In an already septic patient, fever may be the result of the underlying condition rather than the transfusion. Assessing any change in a preexisting baseline in such a patient is an important aspect of the clinical assessment.
a) Symptoms:    A FNHTR is manifested by the development of a fever of ≥ 10 C accompanied by chills and/or rigors occurring during a transfusion in which an associated clinical condition, or another transfusion-associated cause, such as most notably RBC antigen incompatibility or transfusion of a bacterially contaminated blood product (usually platelets), has been excluded.  The higher the fever the more likely an underlying cause, in particular bacterial contamination or hemolysis, is present.  In particular, a temperature rise of >20C following platelet transfusion was noted, in one study, to be associated with a 25% risk of receiving bacterially contaminated platelets.  Thus, the diagnosis of an FNHTR is one of exclusion.
b) Co-factors:   It has been noted that some patients with a history of a prior FNHTR are more likely to experience subsequent reactions.

c) Prevention:  As in the case of allergic transfusion reactions, in which patients are premedicated to prevent the occurrence of a reaction, the same strategy is often used to prevent a FNHTR in which patients are premedicated with Acetominophen to prevent the occurrence of a fever. However, while Acetominophen will often prevent fever, it will not prevent chills and rigors.  As noted in the reference by Geiger, premedication, while widely used, has not been rigorously evaluated.
d) Treatment: The fever is treated with Acetominophen and the rigors are treated with meperidine (Demerol). In instances of severe shaking chills and rigors, steroids may be utilized. 
8) Delayed Hemolysis and Alloimmunization - Multiple transfusions frequently result in development of ‘irregular’ antibodies, as the result of a primary immune response in the recipient days to weeks following blood transfusion. Blood is routinely typed for ABO and Rh antigens, but there are innumerable other blood antigens which can cause allo- or iso-immunization. In the case of RBCs, with a life-span of up to 120 days, when such antibodies form, enough of the transfused cells are still present and will interact with the newly formed antibodies causing accelerated clearance usually via extravascular hemolysis. While such reactions are typically asymptomatic, there will be a poor response to the transfusion as many of the red cells will be prematurely cleared.
a) Symptoms:  Generally, there are no clinical symptoms; however, there may be a slight increase in the indirect bilirubin level and/or mild jaundice.  The most reliable sign is an inappropriate response to the RBC transfusion in which the hemoglobin and/or hematocrit level does not rise to the expected amount.
b) Co-factors: The most important co-factor is the use of multiple or ongoing RBC transfusion therapy. Patients at particular risk are those with sickle cell disease and other hemoglobinopathies, chronic renal disease, and myelodysplastic syndrome.
c) Prevention: In some instances, the provision of phenotypically matched RBCs will prevent the development of additional antibodies.
d) Treatment: This is usually a self-limited complication and no specific therapy is required. Future RBC units needed for transfusion must be antigen typed to insure lack of the antigen corresponding to the specific antibody(ies). In some instances, prophylactic antigen phenotyping of the transfusion recipient with selection and transfusion of donor RBC units lacking RBC antigens not present in the recipient is performed. 
9) Transmission of non-bacterial infectious agents – Numerous infectious agents are potentially transmitted by blood transfusion therapy.  At present, the following are required tests to prevent transfusion-transmitted infectious disease:

a. Antibody to hepatitis B core antigen (HBcAg)
b. Antibody to hepatitis B surface antigen (HBsAg)
c. Antibody to hepatitis C virus (HCV)
d. Antibodies to Human Lymphotropic Virus Types I and II (HTLV-I/II)
e. Antibodies to Trypanosoma cruzi – Chagas Disease (first donation only)
f. Antibodies to Treponema pallidum – Syphilis

g. Polymerase Chain Reaction MultiplexTesting for nucleic acid for Human Immunodeficiency Virus-one (HIV-1), Human Immunodeficiency Virus-two (HIV-2),  HCV and hepatitis B virus (HBV)
h. Polymerase Chain Reaction Testing for nucleic acid for West Nile Virus (WNV)

1) The current estimated risk of the transfusion-transmitted infectious agents noted above, following testing is as follows:
a) HIV – one (1) infectious unit per 1.5 million transfused units
b) HCV – one (1) infectious unit per 1.5 million transfused units

c) WNV – one (1) infectious unit per 3.3 million transfused units
d) HBV  – one (1) infectious unit per 500,000 – 1,000,000 transfused units

e) HTLV-I/II – one (1) infectious unit per 3 million transfused unitd
f) Chagas Disease – 0 infectious units
2) Symptoms:  The symptoms associated with transfusion-transmitted infectious agents are those associated with the specific agent and are beyond the scope of this policy. The reader is referred to the infectious disease literature for further information.  However, because the agent is infused directly into the blood stream, the severity and onset of the illness may be more severe and the occurrence faster than that associated with other modes of transmission. The onset of symptoms from the time of transfusion range from weeks (WNV, Chagas) to months (Chagas, HBV, HCV, HIV) to years (HIV, HBV, HCV, HTLV).  Any patient with one of the aforementioned infections and a prior history of blood transfusion in the appropriate time period should be investigated for the potential of transfusion transmission. The Blood Bank should be contacted for further details regarding such an investigation.  
3) Co-factors:  Co-factors associated with these transfusion-transmitted infectious agents are usually determined, if present, retrospectively in the blood donor and include for HIV and HBV a history of needle sharing or MSM (men having sex with men); for HCV a history of needle sharing or prior blood transfusion, for WNV a history of a recent flu-like illness, and for Chagas Disease prior residence in an endemic area with habitation in a mud-thatched dwelling.
4) Prevention:  The precluding of blood donation from donors with risk factors 
for infectious agents. The laboratory testing of blood donors for infectious agents as noted above. Some infectious agents, such as prions, have been documented in rare instances (four (4) known cases to date) to be transmitted by transfusion.  There is currently no known preventative strategy. Other infectious agents which have been transfusion-transmitted for which there is currently no laboratory screening are malaria (very rare in the United States (US), babesiosis (increasing in incidence in the US) and dengue (increasing in incidence in the US.
5) Treatment:  Transfusion-transmitted infectious diseases are treated Identically to the same diseases acquired by a non-transfusion route.
10)   Iron Overload – According to Blood Transfusion Therapy, A Physician’s Handbook, one (1) milliliter (mL) of RBCs contains 1 milligram (mg) of iron.  An RBC unit may contain up to 250 (mg) of iron. In patients with a need of ongoing RBC transfusion therapy, there is an accumulation of iron which may, depending on the number of transfusions administered over time result in organ damage as there is no innate physiologic mechanism for iron removal. Organs particularly susceptible to iron overload include the heart, liver, and pancreas.  Iron overload begins with any RBC transfusion (unless there is concomitant RBC loss) and becomes clinically significant with an estimated 20 or more RBC transfusions.
a) Symptoms:  Symptoms of transfusion-associated iron overload relate to the specific organ(s) affected. Accumulation of iron in the liver may lead to abnormal liver function tests and eventually to cirrhosis and even hepatoceullular carcinoma. Accumulation of iron in the heart may lead to heart failure and conduction disturbances. Accumulation of iron in the pancreas has a predilection for islet cells and may lead to diabetes mellitus. Virtually any organ is ultimately susceptible to iron accumulation and dysfunction if sufficient excess iron is present.
b) Co-factors:  Any disorder requiring ongoing RBC transfusion therapy over a prolonged time period.
c) Prevention:  Some diseases, such as sickle cell disease, requiring ongoing transfusion support can be treated by RBC exchange transfusion which results in no net increase in iron accumulation. However, in many instances, chronic RBC transfusion is used for ongoing anemia resulting in a decreased production of normal RBCs and cannot be treated by exchange transfusion.
d) Treatment:  The use of iron chelators – by mouth and/or intravenously -may be useful in some patients who receive RBC transfusions on a chronic basis. The utility of such therapy is best when started prior to significant end organ deposition of iron with organ damage.
11)  Other Adverse Effects of transfusion therapy – There are many additional adverse impacts of transfusion therapy that occur in specific clinical settings and/or are quite rare. Such adverse impacts include: 
a)   Cardiac arrest from transfusion of large quantities of cold blood which can be prevented by use of a blood warmer during RBC transfusion therapy;
b)   Citrate toxicity in patients with severe pre-existing hepatic dysfunction which can be minimized by limiting the amount of citrate-containing plasma in blood and blood components transfused over a short time period;
c)   Hyperkalemia in patients with renal failure. Such patients may at times require washed RBCs since potassium levels become quite early during the 42-day storage period;

d)   Abnormalities associated with massive blood transfusion which may cause a decrease in clotting factors and platelet count due to dilution and/or associated DIC; 

e)   Immune suppression which is being increasingly recognized as a risk factor of transfusion therapy,
f)   Post-Transfusion Purpura which is characterized by profound thrombocytopenia approximately one to three weeks following transfusion of blood or blood components. This life-threatening transfusion complication is believed due to the development of an anti-platelet antibody in the recipient triggered by the transfusion which interacts with the patient’s platelets causing profound thrombocytopenia. Therapeutic interventions include plasmapheresis and/or Intravenous Immunoglobulin (IVIG). Platelet transfusion may be required for life-threatening hemorrhage;
g)   Drug-induced hemolysis and/or thrombocytopenia – Many drugs, particularly antibiotics, especially third and fourth generation cephalosporins, may be associated at times with the development of a drug induced hemolytic anemia or thrombocytopenia. In the case of drug-induced hemolysis the presentation may mimic an acute hemolytic transfusion reaction and cause significant morbidity or even fatality. It is imperative, in any patient with acute hemolysis to take a careful medication history and discontinue any drugs that are not absolutely life-saving. The clinical team should contact the Blood Bank for instructions on further evaluation of such patients.
8.  THERAPEUTIC PLASMAPHERESIS – PATIENTS ARE REFERRED TO UNIVERSITY HOSPITALS FOR THIS PROCEDURE.
9.  PATIENTS REQUIRING IRRADIATED RBCS AND PLATELETS
Patients at risk for Transfusion-Associated Graft vs. Host Disease (see above under Adverse Transfusion Reactions) require irradiation of platelets and RBCs. This is the only indication for irradiation. Such patients are severely immunocompromised and are as follows:
a. Patients undergoing myeloablative therapy for hematologic malignant disorders whether or not destined for bone marrow/stem cell transplantation

b. Patients receiving immuno/myelosuppresstive therapy with fludarabine or other purine analogs (clofarabine) for therapy of a myeloproliferative disorder

c. Patients with a primary immunodeficiency disorder
d. Patients receiving cellular blood products donated by family members

e. Patients receiving Human Leukocyte Antigen (HLA)-typed/matched cellular blood products
f. Premature neonates weighing less than 1,200 gms at birth (not applicable at this time at the LSCVAMC)
10.  INSTRUCTIONS TO BLOOD BANK PERSONNEL
    
a. Blood Preservation and Quality Control (QC):

1) Shipments of blood and blood components from the Red Cross Blood Center will be examined for proper refrigeration in transit and for evidence of hemolysis or possible contamination.  A record of each unit received will be kept in the computer.  The record will show:  source, group and type, number, expiration date, repeat testing, and date of repeat testing.

2) Blood is stored only in approved Blood Bank refrigerators, two are located in the Blood Bank and one is located in Surgery.  The temperature must be maintained between 1-60 Centigrade with recording thermometers and a suitable alarm system that is monitored 24/7 connected to the emergency power system.  The internal temperature of the Blood Bank refrigerators will be checked by the recorded tracing on the temperature chart.  Thermometers are also placed throughout the refrigerators and are read and recorded daily.  In addition, there is a wireless temperature monitoring system in place.
3) Blood is inspected daily - for hemolysis, clots, bacterial contamination, discoloration (purple color), bag leakage, and expiration date.  Any units believed to be unsatisfactory or questionable for human use will be placed on the quarantine shelf in the Blood Bank refrigerator and returned to or destroyed as soon as possible as directed by the American Red Cross Blood Center.

4) Temperatures of all heating blocks, water baths, freezers, and refrigerators are recorded, dated and initialed on paper temperature charts on each day of use.  In addition, the wireless temperature monitoring system data is also checked each day.
5) Blood Bank reagents are in date and are tested daily to show avidity and reactivity.  These results are recorded by observation and interpretation, dated and initialed on manual QC charts.  Lot numbers and expiration dates of all reagents must be noted on the record.

6) Each newly opened bottle of reagent is tested for reactivity. These results are recorded and initialed on the reagent QC Sheet.  Rarely used antisera are tested with positive and negative controls before being used for patient testing and may be used beyond their expiration date as long as the controls are valid.
     b.  Crossmatching Procedure:
1) The clinical provider must place orders for a type and screen and crossmatch in CPRS under the Blood Bank Ordering Menu. All fields must be completed for the order to appear in VBECS.  Any orders not placed in this manner will not be transmitted to the Blood Bank and will delay the transfusion process.  
2) Verify identity of recipient sample.

a) The sample must be drawn only for use by the Blood Bank.
b) The sample (a 6ml pink top EDTA tube) must have a legible label showing the patient's first and last names, full social security number, the date and time the specimen was drawn, and signature of the phlebotomist and verifier to the venipuncture.

3) The transfusion request Form SF-518 is used only in emergencies or computer down time.  It must accompany the specimen and must contain the following information:

a) Component requested.

b) Date of request.

c) Date of component need.

d) Signature of requesting physician.

e) Transfusion and antibody information.

f) Patient's full name, full social security number and ward.

4) The Blood Bank personnel will enter all pertinent data in the computer.

5) Specimen Testing for Transfusion
a) The donor and recipient Blood Specimen will be grouped (ABO) by exposing the cells to commercial Anti-A and Anti-B sera. Confirmation of the recipient blood type will be provided by "back-typing" the sera against known A1 and B cells, and, if indicated, A2 cells.  Results are recorded on patient daily worksheets at the time of interpretation, and entered into the computer.

b) The recipient blood specimen will be typed for Rh0(D) serum.  D negative donors must be tested and found to be negative for weak D.  An Rh control must accompany all manual Rh testing.  This procedure is performed with 15 minute incubation at 370 degrees Centigrade.  Test results must be recorded on the daily worksheet and entered into the computer at the time of interpretation.

c) An antibody screening test is performed on each recipient sample.  The screening includes the indirect antiglobulin testing of recipient serum.  Results are recorded on the daily worksheet and entered into the computer.

d) If the antibody screen is negative, an immediate spin crossmatch is performed to insure ABO compatibility. If the antibody screen is positive, a full serologic crossmatch (including 370 and AHG phases) is performed on appropriately antigen-negative blood.  All results and interpretations are recorded at the time of testing on the daily worksheet and entered into the computer.

e) All Blood Bank Technologists are required to demonstrate their proficiency and competency in Blood Bank Procedures on a regular basis.

6) Release of Crossmatched Blood for Transfusion:

a) A CAUTION TAG (VA Form 10-2984), including the VBECS label, will be affixed to the donor blood unit which will include the patient's full name, full social security number, ABO blood group and Rh type, and the unit number.  The certified copies of the BRTF/SF-518 will be attached to the blood unit, and will be placed on the reserve shelf of the blood storage refrigerator until actually needed.  Blood Bank personnel will notify ward personnel that blood is available when blood is required that same day.
b) The Nursing Staff will arrange the transport of the unit of blood to the ward.  A Blood Pickup slip (complete with patient's full name, full social security number, location, component requested, and nurse’s signature – Attachment I) must be brought to the Blood Bank for each component needed.  A transporter may only pick up blood for one patient at a time to avoid transfusion errors.  It is necessary for the transporter to sign the daily worksheet and the BTRF when the unit of blood is released from the Blood Bank.  All relocations of units of blood must be entered into the computer at time of release from Blood Bank.
c) For units issued to Surgery, the technologist records on the worksheet the date and time and the number of units that are issued for each patient.  All relocations of units of blood must be entered into the computer at time of release from Blood Bank.  

d) The Blood Bank Technologist completes the Pretransfusion Data section of the BTRF or Section III of the SF-518 (Inspected and Issued).  Required data elements include the signature of the technologist releasing the unit, the date and time of release, the issue to location, and on the BTRF, the signature of the individual picking up the unit.
e) If the recipient's ABO and Rh type blood is not available in the Blood Bank, it is acceptable to give compatible, non-type specific blood, e.g., A Rh negative to an AB Rh negative recipient. The general policy is to give ABO group and Rh type specific blood whenever possible. In an emergency, Rh positive blood may be given to an Rh negative patient if Rh negative blood is not available. In such instances, the Blood Bank Medical Director will be notified, but transfusions will not be delayed. 
7) Blood Bank Records
a) Blood Bank worksheets shall include:

(1) Results and interpretation of testing.

(2) Date and time of release of units.

(3) Initials of technologist performing the testing and releasing the units from the Blood Bank.

(4) Signature of messenger delivering the unit to the Ward.

b) Record of receipt and disposition of all blood units will include:

(1) Blood Unit Number 
(2) Type and Rh.

(3) Unit Outdate.

(4) Patient’s full name and full social security number
(5) ABO and Rh Type.
(6) Verification of Informed Consent (BTRF)

(7) Signature of first and second verifier.

(8) The start time and date with vital signs

(9) The vital signs at 15 minutes

(10) The stop time and date with vital signs

(11) Document completion of transfusion

(12) Occurrence, if any, of a suspected transfusion reaction and completion of the Transfusion Reaction Data section 

(13) The signature of the person completing the transfusion
(14) NOTE:  For blood products transfused by Anesthesia in Surgery, some of the above information is documented in CompuRecord.  Blood Bank technologists keep copies of CompuRecord with the BRTF.  Refer to Attachment J for the Surgery procedure for transfusions in the OR room.
c) Transfusion Reaction Investigations will be reviewed and summarized by the Blood Bank Medical Director. The laboratory and clinical data will be reviewed by the Transfusion Review Committee.

d) Copies of the Transfusion Reaction Investigation, its conclusions and recommendations, will be filed in the Blood Bank and on the patient's chart.
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12.  RESCISSION.  All previous versions of Medical Center Policy 113-001 are rescinded.  The next review date of this policy is December 4, 2015.

13.  FOLLOW-UP RESPONSIBILITY.  Chief, Pathology and Laboratory Medicine

Service.

/s/
SUSAN M. FUEHRER
Medical Center Director
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"Blood Transfusion Record Form (BTRF)".  Please contact the Blood Bank for a copy of this attachment.

"Blood Transfusion Form SF518".  Please contact the Blood Bank for a copy of this attachment.

Turn Around Time for Blood and Blood Components
RED CELLS


EMERGENCY (no patient specimen)







Two units of O Negative packed cells will be released



TURNAROUND TIME: About five (5) minutes/ follow up with patient



 specimen (see Emergency Crossmatch/Massive Transfusion Policy)



ASAP (with specimen submission)



TURNAROUND TIME: About ½ hour



ASAP (with negative current Type & Screen)



TURNAROUND TIME: About five (5) minutes



ASAP (with positive current Type & Screen)



TURNAROUND TIME: Dependent on antibody



Routine antibodies: about one (1) hour



Multiple or rare antibodies: may take several hours

FRESH FROZEN
TURNAROUND TIME: About ½ hour

PLASMA

PLATELET


TURNAROUND TIME:  About 1-2 hours

PRODUCTS


(shipment from American Red Cross)

CRYO-



TURNAROUND TIME:  About 15-30 minutes

PRECIPITATE

PANIC VALUES FOR BLOOD BANK
It is the responsibility of all Blood Bank personnel to inform the Blood Bank Medical Director, or designee, and the attending physician when any of the following circumstances arise:


1.  
Increased delay in availability of blood components for transfusion due to pre-



transfusion incompatibility testing.




a.  irregular antibodies




b.  autoimmune process




c.  positive direct antiglobulin test


2.
Abnormal transfusion reaction investigation results


3.  
Unavailability of blood and/or components for transfusion during periods of blood shortages.

Each patient with abnormal test results will be investigated by the Blood Bank Medical Director or designee and will be on file in the Blood Bank

When any problem arises (technical or administrative) you may seek assistance from any of the following:







                  TITLE

PHONE

S. Subramanyan, MD                Blood Bank Medical Director

(440) 248-9104

R. Yomtovian, MD
                  Assistant Director

(216) 496-1831

Therese M. Fitch
                  Supervisory Medical 

(216) 381-1545






                        Technologist

Kimberly S. Snyder
                  Senior Technologist

(330) 417-9044

Pathologist on Call


See on-call roster

Mandatory Transfusion Audit Policy
All transfusion requests must be reviewed by the Blood Bank Medical Director, or designee, if not supported by current (less than 24 hours) laboratory test data or for patients not meeting the following medical conditions:

COMPONENT
                                            CRITERIA FOR RELEASE
Packed Red Blood Cells                                      Hct<26%







                                             Hct <30% for the following patient only:

                                            All SICU patients

                                            CAD (Coronary Artery Disease)

                                            COPD (chronic obstructive

                                                  pulmonary disease)


 Cerebral Vascular Disease

Platelets

                                                        Plt < 10K





                                                        Plt < 50K and actively bleeding







                                             Plt < 70K with invasive procedures







                                                     (Only release 1 pheresis or

                                                                                      prepooled unit)

Fresh Frozen Plasma                                           INR > 1.4







                                             PTT > 45 seconds







                                             PT > 12 or PTT > 39 seconds with active







                                                      bleeding or invasive procedures

                                                                                      (only release 2 units FFP)

Cryoprecipitate

                                             All requests require review







                                             EXCEPTION: patients in the OR

NOTE:  In an emergency (acute bleed) release the blood products promptly and obtain a pathology medical review as soon as possible.

To make this policy workable, document the laboratory criteria and diagnosis on the clipboard worksheet.  It is the responsibility of the attending physician to contact the Blood Bank Medical Director, or designee when laboratory results or medical conditions are outside the established criteria.

OPTIMAL SURGICAL BLOOD ORDER SCHEDULE (OSBOS) FOR ELECTIVE SURGERY
LOUIS STOKES CLEVELAND VA MEDICAL CENTER, CLEVELAND, OHIO 44106
OPERATIONS

General Surgery                           Blood Units to Order

Anterior Resection                                 
2

A-P Resection                                      
2

Biliary By-pass                               
2
Cholecystectomy                           
0
Chole-Gastro-Jejunostomy                         2
Colon Resection                                    
2

Colostomy                                 

0
Esopho-Gastrectomy                                 
2
Exploratory Laparotomy                             2

Gastrectomy                                       
2
Hemicolectomy                                     
2

Hepatic Resection                                  
4
Hiatal Hernia                                    Type & Screen


Mastectomy                                         
0
Pancreatic Resection                               
2

Parathyroidectomy                         
0
Sigmoidectomy                                      
2

Splenectomy                                        
4
Thyroidectomy                          

0
Thoracic Surgery

Aortic Aneurysm                                      
4
Aortic Valve Replacement                       
4
Esophagectomy                                      
2
Lobectomy                                    

2
Mitral Valve Replacement                       
4
Open Lung Biopsy                        

0
Pneumonectomy                                      
2
Thoracotomy                                    Type & Screen 
Triple Coronary Vein Graft                      
4
Vascular Surgery

Abdominal Aortic Aneurysm Resection    
4
Aorto-bifemoral or Femoro-femoral 

Bypass           




4

Aorto-iliac Reconstruction                        
4
Carotid Endarterectomy                  
0
Embolectomy                                  
0
Femoral-popliteal-tibial 

Reconstruction            
   Type & Screen
 Orthopedic Surgery

Arthroscopy                                        
0

Arthrotomy                                         
0

Carpectomy and Fusion                             
0
Decompression                              
2           

Harrington Rods                             
2      


Hip Nailing                                      
2  


Iliac Bone Graft                                Type & Screen   


Laminectomy                                    Type & Screen    


Leg Amputation                                Type & Screen
Medial Meniscectomy                               
0

Open Reduction and Internal           Type & Screen - Upper Extremity

 Fixation                                                2 - Lower Extremity

Removal of Hip Pin                          Type & Screen
Shoulder Repair                               Type & Screen
Spinal Fusion                                   Type & Screen
Total Hip Replacement                              
2
Total Knee                                       Type & Screen    


ENT
Composite Neck Resection                        2
Ethmoidectomy                                      
0

Laryngectomy                               

0
Neck Dissection                              Type & Screen    


Parotidectomy                                 Type & Screen
Tracheotomy                                 
0
Urology

Cystectomy                                         
2
Hysterectomy                                  Type & Screen
Lymphadenectomy                          Type & Screen  

Nephrectomy                                        
2
Perineal Prostatectomy                             
2

Suprapubic Prostatectomy              Type & Screen
Transurethral Resection (TUR),  
0

 Prostate, Bladder

Ureterolithotomy
 


0
Plastic Surgery

Debridement



    Type & Screen


Skin Flap




    Type & Screen


Skin Graft




    Type & Screen

" Emergency Release Form for Blood ".  Please contact the Blood Bank for a copy of this attachment.

" Transfusion Reaction Workup Form ".  Please contact the Blood Bank for a copy of this attachment.

" Blood Product Pick-up Slip ".  Please contact the Blood Bank for a copy of this attachment.

SURGERY PROCEDURE FOR TRANSFUSIONS IN THE OR ROOM

The Louis Stokes Cleveland VA Medical Center Blood Bank has a new Blood Bank computer system – VBECS.  With this new system, the SF518 Transfusion Form is being replaced with the BTRF (Blood Transfusion Record Form) for all blood and blood products transfused.  All units sent to the OR will have a computer generated BTRF and Caution Tag.  The information on the BTRF does not need to be completed by Anesthesiology.  The CompuRecord will be used to collect all of the information required by Blood Bank.  Blood Bank has one CompuRecord license to access the information.  NOTE:  If the unit is going to be transfused in PACU or SICU, the BTRF must be completed following the Nursing protocol for transfusions.    

1.   The OR Circulating Nurse will accept the unit to be transfused in the specific OR room.  The Nurse will verify that the unit is for the specific patient by entering the unit number into the Vista OR Nursing package.  Once the unit is verified, the Nurse will sign the BTRF as the first verifier and write “see CompuRecord” or “see CR” under the Remarks section of the BTRF.  This will indicate to Blood Bank that the required information will appear in CompuRecord for that unit.  The BTRF must be returned to the Blood Bank.
2.   The Circulating Nurse will then hand off and verify the unit and patient information with the Anesthesiologist in the room.  The Anesthesiologist will enter the unit number start time into CompuRecord.   Under the “BLOOD PRODUCTS ADMIN NOTE” the following information must appear:  the unit number, the GIVEN OVER minutes, and the REACTION NOTED information.  All of this information is required.  The patient’s temperature and vital signs may be cross-referenced on the graph.   The Attending Anesthesiologist’s Signature is captured on the CompuRecord.  This entry is the second verifier to satisfy the Blood Bank requirement for a signature.
3.   If the unit is given by the perfusionist, the perfusionist must complete and sign the BTRF after the nurse has verified the patient information with the perfusionist as the second verifier.  The following sections must be completed on the BTRF:  the Second Identifier signature; the start and stop date and time; the boxes checked for “Completed”, “No Reaction”, and “Other difficulties”; and the “Transfusion Data section completed by” signature.    
4.   After the surgery, the Circulating Nurse is responsible for returning the completed BTRFs to the front Surgery Office.   Blood Bank has a folder in the office for the completed BTRFs.  Blood Bank staff will collect the BTRFs daily. 

This procedure has been approved by Blood Bank, Anesthesia, and OR Nursing                                        

