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                                                             NURSING SERVICES                                                                (01/02)
NAVAL MEDICAL CENTER PORTSMOUTH


BLOOD AND BLOOD COMPONENT TRANSFUSION THERAPY


LEARNING RESOURCE GUIDE
INTRODUCTION

Personnel will be required to assist with the requisition, processing and administration of blood and its derivatives for the purpose of blood transfusion in accordance with policies and procedures established at Naval Medical Center, Portsmouth.  Blood transfusion is a tissue transplant and must be regarded as a procedure requiring critical accuracy.  By following established policies and procedures, problems related to administration of these products can be eliminated or greatly reduced.

TERMINAL OBJECTIVE
After completion of this Learning Resource Guide, the individual will demonstrate basic knowledge of care requirements appropriate to the administration of blood and blood components.

LEARNER OBJECTIVES  

Upon completion of this guide, the  reader will be able to:  

1.  Identify resources which provide guidelines and American Association of Blood Banks protocols for transfusion procedures. 

2.  Identify indications for blood/blood component transfusion.

3.  Identify basic immunohematology principles.

4.  Describe sources for blood transfusion products.

5.  Describe the process for requesting, processing, and administering blood and its derivatives as authorized by Nursing Policy and Procedure.      

6.  Identify potential complications and discuss how to manage each (i.e., acute hemolytic, febrile     non-hemolytic, allergic and anaphylactic reactions, circulatory overload, and sepsis) using Appendices A and B. 

7.  Describe the various blood and blood component products available for transfusion and their purpose using Appendix C. 

****For specific instructions for the administration of Blood and Blood Product Administration, refer to the NURSING PROCEDURES MANUAL “Procedure for Blood/Blood Component Transfusions Adult and Pediatric Patients” ****

For neonatal considerations, see NICU Unit Specific Procedure Manual.

POLICY
1.
Competency Requirements

A. Registered Nurses and Licensed Practical Nurse must complete LRG review with minimum 


post-test score of 84%.

B. Registered Nurses will be certified to administer blood/blood components after demonstration of 


competency and documentation of that competency is recorded on the “Blood/Blood Component 


Transfusion Competency Documentation” form.  The form will be maintained in the staff 


member’s training file.


If documentation of previous competency is provided and a copy placed into the staff member’s 


training record, the RN will be certified after administering one (1) unit of blood product under 


supervision and documented as above, with a notation of previous competency.  If no previous 


documentation of  competency is provided, the RN will be certified after administering three (3) 


units of blood under supervision and documented as above.  
C. Licensed Practical Nurses will be granted blood drawing privileges for type and cross 



and/or type and screen samples upon completion of Venipuncture Competency 


requirements and satisfactory demonstration of competency when completing the 


requisitioning data for blood/blood components.  Section A ONLY (Requisition 


Procedures) of the “Blood/Blood Component Transfusion Competency Documentation” 

form will be completed and submitted to supervisor for inclusion in training file.

D. General duty corps staff, nursing assistants, graduate nurses, and nursing students WILL NOT be responsible for the drawing of type and cross and/or type and screen blood samples, or for 


the administration of blood/blood components.  These staff WILL be responsible for monitoring 

patients for any adverse reaction and notifying the Team Leader/Charge Nurse/Medical Officer.  Exceptions are approved by Blood Bank only.  

2.
Scope of Practice

A.
Personnel authorized to draw type and cross and/or type and screen samples: 

1)
Laboratory Technical Staff

    

2)
Medical/Dental Officers

3)
Nurse Corps Officers

4)
Physician Assistants

   

5)
Civilian Equivalents to the above

6) Licensed Practical Nurses

B. THE FOLLOWING PERSONNEL ARE NOT ALLOWED TO DRAW BLOOD 


BANK SPECIMENS:   Graduate nurses, nursing students, general duty corpsmen, and nursing 


assistants.  Exceptions are approved by Blood Bank only.

C. Blood will only be issued to the wards when a medical officer or competent registered nurse is present to start the transfusion.  Only Blood Transfusion Certified RNs, physicians, and dentists are authorized to start blood/blood component transfusions. 

D.  Per NAVMEDCENPTSVAINST 6530.3series, blood shall be issued for only one (1) patient 



at a time and only one (1) unit at a time with exceptions as noted in the instruction/Nursing 


Procedure.

      E.  Authorized personnel listed above will perform all steps in obtaining a blood sample, 


administration of the blood products, patient monitoring, and nursing interventions per Nursing 


Procedure “Procedure for Blood/Blood Component Transfusions Adult and Pediatric 


Patients”. 




1.  Identify resources which provide guidelines and American

Association of Blood Banks protocols for transfusion procedures.

RESOURCES



The following resources are available to provide guidance in the administration of blood/blood components:


-- Nursing Procedures Manual, “Procedure for Blood/Blood Component Transfusions Adult 


   and Pediatric Patients” 


-- Nursing Policy Manual, Section 10 part 7. b. (8) Blood Bank


-- NAVMEDCENPTSVAINST 6530.3series “Guidelines and Regulations for the Blood Bank, 


   Blood Transfusion Services, and Blood Transfusion/Utilization Review Committee”


-- Blood and Blood Component Transfusion Therapy Learning Resource Guide


-- Blood Bank Transfusion Branch (phone 953-1625 or 953-1626, 24 hours/day), Transfusion 


   Supervisor (953-1615), or Blood Bank Quality Assurance (953-1620).  The Blood Bank Medical 


   Director’s office is 953-1707, and a pathologist is available for consultation by pager 24 hours/day.

2.  Identify indications for blood/blood component transfusion.

INDICATIONS FOR BLOOD/BLOOD COMPONENT ADMINISTRATION



The administration of blood/blood components in the care of the critically ill is frequently a 

life-saving measure.  Three indications for blood/blood component transfusion are to (1) maintain blood volume;  (2) ensure the oxygen-carrying capacity of the blood by supplying red cells;  and, (3) sustain coagulation properties by supplying the clotting factors found in platelets and plasma.
Indications for LeukoReduced Products  



Leuko-reduced RBC or Platelets have been filtered or prepared by a method to ensure a residual WBC of  < 1 x 106.  Indications for these products are:

a. to prevent recurrence of febrile, non-hemolytic transfusion reactions.

b. to prevent and/or slow HLA antibody formation in patients with multiple transfusions.

c. to reduce the transmission of leukotropic viruses (CMV).

3.  Identify basic immunohematology principles.
BASIC IMMUNOHEMATOLOGY PRINCIPLES

1.  Red blood cell antigens are glycoproteins or glycolipids located on the surface of the red blood cell 

membrane and are inherited from parents.  Red blood cells are unique to each individual, with the exception 

of identical twins, and each individual has specific antigens on the cell surface.  The most clinically significant antigens are those which determine blood group and type.  

2.  Antibodies are proteins (immunoglobulins) floating in the plasma, produced following exposure to 

antigens that are foreign to the individual.

3.  There are 4 recognized ABO blood groups related to specific antigens:  A, B, AB, and O.  

Type O is the most common, found in 45-50% of the population.  Because type O cells do not contain either the A or B antigen, type O red blood cells can be transfused in an emergency to recipients with any of the four blood groups.  AB blood type is the least common and is found in only 5% of the population. 

4.  Rh antigens are the second most important antigens in transfusion therapy.  The most prominent Rh 

antigen is D.  Individuals who have a D antigen are termed Rh positive (approximately 85%).  Individuals who do NOT have a D antigen are termed Rh negative (15%).  The Rh antibody is not produced until an Rh negative individual is exposed to the Rh antigen (from transfusion or pregnancy).  Therefore, in patients who are Rh negative, subsequent Rh positive blood exposure may result in hemolytic transfusion reactions.  However, no reaction would occur if a Rh positive patient received Rh negative blood.  Note:  Plasma products do not contain Rh antigens.                       

5.  Combining an antigen on the surface of a cell with an antibody will initiate a series of immune 

responses which can result in cell destruction.

6.  The basic principle of a safe transfusion is to avoid transfusing antigens to a recipient with  

antibodies against that antigen. 

7.  ABO incompatibility is the major cause of immediate fatal transfusion reactions.  

8.  A person with O (Rh negative) blood is called a universal donor.  A person with AB (Rh positive) 

blood is called a universal recipient, because there are neither A or B antibodies present.  In an emergency, without a previous type and screen, type O red blood cells (Rh positive or Rh negative) can be transfused.   
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  COMPATIBILITY FOR BLOOD COMPONENTS BETWEEN DONORS and RECIPIENTS
WHOLE BLOOD 

-- Note:  Rarely used 
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4.  Describe sources for blood transfusion products.

SOURCES FOR BLOOD TRANSFUSION PRODUCTS

1. Homologous (Allogeneic) Blood - blood collected from donors for purposes of transfusion to others 

(i.e., volunteer donor).   

2.
Autologous Blood - blood collected from an intended recipient (i.e., self-donation or “autologous" donation), frequently done prior to planned surgery/procedure.  See Nursing Procedure.

3.
Designated (Directed) Blood - blood collected from a compatible donor designated by the 

intended recipient (not collected at NMCP / rarely used).

5.  Describe the process for requesting, processing, and administering blood and its derivatives as authorized by Nursing Policy and Procedure.      

ADMINISTRATION  GUIDELINES  

Universal Precautions



When drawing blood specimens and administering blood/blood components, the hospital's policy on universal precautions will be practiced.

CONSENT



Informed consent is to be obtained and documented in compliance with NMCP Overprint, “Blood Transfusion Informed Consent” prior to blood transfusion (Enclosure 1).  This form includes  patient education related to the indications for, benefits and risks of, and alternatives to transfusion therapy, which the Medical Officer discusses with the patient before the form is signed and witnessed.   If a patient is clinically unable to consent, then efforts should be made to secure consent from a family member.  One blood transfusion consent is valid for one entire admission, per NMCP policy.

TYPE & CROSS / TYPE & SCREEN (T&C / T&S)

See Nursing Procedure Manual for specific procedure.  The following points are highlighted:



The patient must have an identification band on for verification when drawing T&C/T&S specimens.  If the patient is receiving multiple transfusions, has been transfused within the last three (3) months, or has been pregnant within the last three (3) months, a new sample must be submitted every 72 hours.



Staff authorized to draw T&C/T&S are noted earlier in this LRG.  The same person drawing the blood specimen must sign the tube & paperwork to verify the specimen was drawn from the correct patient.  The incorrect labeling of pre-transfusion blood samples can result in life-threatening transfusion reactions.

Patient Preparation



Blood/blood components are ordered by the physician on the Doctor's Order sheet (SF 508).  Complete Section I of the Blood or Blood Component Transfusion, SF-518 (Enclosure 2) to initiate the requisition and administration process outlined in the Nursing Procedures Manual.  

Patient Education

Explain the procedure to the patient prior to initiating blood/blood component therapy.

a.  Explain the signs and symptoms of transfusion reaction.  Inform patient to call staff if any problems occur.

b.  Caution the patient not to manipulate the tubing clamps or adjust the pump settings.

c.  Educate the patient about ambulation with the IV pole, need for assistance with changing pajama top/gown, taking baths or showers if necessary.

Intravenous Access

a.  Normal Saline (0.9%) is the only solution that is to be used during blood/blood component


transfusion.    

b.  Do not infuse with other IV solutions.  

c.  Do not add any medications to the blood or administration set.

d.  Do not infuse blood components via a TPN line.

e.  A minimum of a 19 gauge needle is required to adequately administer the blood in the adult patient.  


For pediatric patients, a 23 gauge may be used.  If a smaller gauge needle must be used, do not 


transfuse the blood component under pressure, as this may cause hemolysis.

f.  Blood transfusion “Y” tubing is used to administer blood components.  One tubing set may be used for


up to two (2) units.  It must be changed every four (4) hours to decrease the possibility of bacterial 


contamination.

OBTAINING BLOOD / BLOOD COMPONENTS 



A copy of the physician’s order is required to pick up blood/blood components.  The patient’s name 

and social security number must be legible.  Except in emergency, there must be a signed and witnessed blood transfusion consent on the chart before picking up blood/blood components.
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As a safety precaution to reduce the risk of a reaction, only one (1) unit of blood or one (1) blood component per patient is to be on the ward for administration at one time.  Exceptions are noted in the instruction/Nursing Procedure.

VERIFICATION OF TRANSFUSION



Verification of transfusion must be done by one blood certified RN or physician/dentist and another licensed staff member (RN, LPN, physician/dentist).  Items are to be verified using blood component, SF-518, and patient ID.  ALL items must match.  If there is any discrepancy, return the unit to the Blood Bank for clarification.  Accurate identification is essential…..Giving the wrong blood can result in death!  The following items are verified:  

a.  Doctor’s order for correct blood component and amount.

b.  Patient’s first and last name, and Family Member Prefix (FMP) – SSN.  This is verified on the  SF-518 attached to blood bag, and on the patient ID wristband.  Ask patient to state their name, if patient is clinically able.    

c.  Donor Unit Number on bag label and SF-518.

d.  Both Patient and Donor Blood Type and Group.

e.  Unit expiration date and time on bag label.  If no time noted, the unit expires at 2400.

f.  Appearance of unit (i.e., bag intact, no abnormal color).

Blood Warming 


Do not warm blood, except as directed with an approved Blood Warming device.  Do not warm blood over 37oC.  Indications to consider warming include intraoperative transfusions, exchange transfusions, plasmapheresis, and patients with cold agglutinins active at 37ºC.  Blood warmers are located in the Anesthesia Department.

Blood Filters



ALL blood components must be infused through a filter.  Change the filter every 4 hours or sooner as necessary to prevent bacterial growth.  One filter can normally be used for two (2) units of same product.  The Blood Bank only issues special bedside leukoreduction filters for specific patients if leukoreduced units are not available.  See Nursing Procedure for use of filters.

INITIATING THE INFUSION



The transfusion must be started within 30 minutes after the blood leaves the Blood Bank.



Only Blood Transfusion Certified RNs, physicians, and dentists are authorized to start blood/blood component transfusions. 



Document the patient’s pre-transfusion vital signs on the SF-518 prior to spiking the bag.  

If vital signs are abnormal, notify the physician prior to spiking the blood bag.




When initiating the transfusion, administer slowly for the first 15 minutes unless contraindicated.  

Infuse no more than 50 ml of each unit initially and monitor for transfusion reaction.  A staff member must 

remain with the patient during the first 15 minutes of the transfusion.  Most serious adverse reactions occur 

during the first 15 minutes of the transfusion.



The SF-518 “Blood or Blood Component Transfusion” form must remain securely attached to 

the blood component bag during the entire transfusion.



Instruct the patient to inform the nurse immediately if he/she experiences chills, fever, flushing, 

increased heart rate, palpitations, or pain in the back, flank, or chest.



Document patient teaching, infusion number, type of blood component, and starting time in the Nursing Notes.  

PATIENT MONITORING


A staff member must remain with the patient for the first 15 minutes of the transfusion.



Vital signs will be assessed and documented on the 24-Hour Nursing Unit Flowsheet as follows:

a. Baseline VS, including BP, prior to the transfusion (also documented on the SF-518)

b. Fifteen (15) minutes after start of transfusion

c. At the end of the transfusion (also documented on the SF-518)

d. More frequently if needed based on patient’s tolerance of the transfusion

e. At the completion of the transfusion, resume vital signs per physician’s orders.

The patient will be assessed hourly for symptoms of transfusion reaction during the transfusion 

and up to one (1) hour post-transfusion.  Document assessments on the 24-Hour Nursing Unit Flowsheet.

Time Limits for Infusion



The transfusion MUST be started within 30 minutes after the blood leaves the Blood Bank.  

Do not store in refrigerators or anywhere else on the unit for later use.  If the blood component cannot be started immediately, it MUST be returned to the Blood Bank within 30 minutes and can be reissued at a later time.



Infuse blood components as ordered by physician.  If no infusion rate is ordered, see Nursing Procedure for recommended infusion rates for various blood components.



Blood components must be infused within 4 hours to minimize the risk of bacterial contamination.  If the infusion will exceed four (4) hours, discontinue the transfusion at 4 hours after initiation, return the unused portion to the Blood Bank, and document the actual amount infused.  



More rapid infusion of specific blood components (i.e. platelets, FFP) will be determined by clinical situation.



If longer administration time is anticipated, the Blood Bank can divide the component into aliquots for use as needed (split the units to provide smaller amounts to be administered in each unit).

COMPLETION OF TRANSFUSION


***If NO transfusion reaction***



Complete SF-518 Section III - Record of Transfusion, “Post-Transfusion Data”, including 

post-transfusion vital signs.



Document transfusion on 24-Hour Nursing Unit Flowsheet and in Focus note.

a.  Time infusion initiated and completed

b.  Vital Signs per protocol

c.  Unit/transfusion number

d.  Any adverse reactions

e.  Record volume of blood/blood component and Normal Saline infused on I&O sheet.



Discontinue the transfusion.  Dispose of needles/catheter in sharps container.  Dispose of empty blood component bag and tubing in a biohazard container.



Return carbon copy of completed SF-518 to the Blood Bank.  The top copy (original SF-518) is to be placed in the patient’s medical record.

6.  Identify potential complications and discuss how to manage each (i.e., acute hemolytic, febrile non-hemolytic, allergic and anaphylactic reactions, circulatory overload, and sepsis) using Appendices A and B.

TRANSFUSION REACTION PROCEDURES



Most reactions occur in the first 15 minutes of the transfusion and within 50 ml infused.

When a suspected reaction occurs, use NAVMEDCENPTSVA 6510/93 (rev 7/93), TRANSFUSION REACTION REPORT (Enclosure 3) to document reaction and follow the steps identified in  Appendix A, Acute Transfusion Reactions and Appendix B, Delayed Transfusion Reactions.  The types of reactions, their etiology, and appropriate clinical actions are listed in the appendices.  Refer to the Nursing Procedure for guidance.



POSSIBLE SIGNS AND SYMPTOMS OF A TRANSFUSION REACTION


GENERAL
* fever (rise of 1oC or 2oF)

* chills

* muscle aches, pain

* back pain

* chest pain

* headache

* heat at site of infusion or along vein

NERVOUS SYSTEM

* apprehension, impending sense of doom

* tingling, numbness

RESPIRATORY SYSTEM
* respiratory rate - tachypnea, apnea

* dyspnea

* cough

* wheezing

* rales

GASTROINTESTINAL SYSTEM

* nausea

* vomiting

* pain, abdominal cramping

* diarrhea (may be bloody)


INTEGUMENTARY SYSTEM

* rashes, hives (urticaria), swelling

* itching

* diaphoresis

CARDIOVASCULAR SYSTEM
* heart rate – bradycardia, tachycardia

* blood pressure - hypotension, shock; hypertension

* peripheral circulation:

   - color: cyanosis, facial flushing 

   - temperature:  cool/clammy, hot/flushed/dry

   - edema

* bleeding – generalized (DIC); oozing at surgical site

RENAL SYSTEM
* changes in urine volume - oliguria, anuria; renal failure

* changes in urine color - dark, concentrated

   - shades of red, brown, amber

- may indicate the presence of RBCs in urine (hematuria) 

   or of free hemoglobin (hemoglobinuria)



SIGNS OF A REACTION IN AN UNCONSCIOUS PATIENT


               * weak pulse

               * fever

               * hypotension

               * oliguria / anuria
* visible hemoglobinuria

* operative bleeding (oozing at surgical site)

* vasomotor instability (tachycardia, bradycardia, hypotension)

ENCLOSURES

(1)  NMCP Overprint #20, “Blood Transfusion Informed Consent”

(2)  SF-518 -- Blood or Blood Component Transfusion

(3)  NAVMEDCENPTSVA 6510/93 (rev 7/93) Transfusion Reaction Report

APPENDIX A:  ACUTE TRANSFUSION REACTIONS

TYPE OF REACTION
ETIOLOGY
CLINICAL ACTION

ACUTE HEMOLYTIC REACTION
    -anxiety, chest pain,  flank pain, headache, bleeding, flushing, dyspnea, tachypnea, chills, fever, hemoglobinuria, tachycardia, shock, vascular collapse, hypotension, acute renal failure, hemoglobinemia, cardiac arrest, death

FEBRILE, NON-HEMOLYTIC REACTION
    -most common reaction, characterized by

    sudden chill, headache, flushing, anxiety,

    fever > 1oC, and muscle pain.

MILD ALLERGIC REACTION 

    -flushing, itching, and urticaria (hives)

ANAPHYLACTIC REACTION 

    -anxiety, urticaria, wheezing, cyanosis, shock and possible cardiac arrest

CIRCULATORY OVERLOAD 

    - cough, dyspnea, pulmonary congestion (rales), headache, distended neck veins, hypertension, tachycardia

Sepsis 

    - rapid onset of chills, high fever, marked hypotension, vomiting diarrhea, shock
Intravascular hemolytic transfusion reaction, primarily due to ABO incompatibility with errors in patient identification at the bedside.  Risk 1:250,000 

Sensitization to donor WBCs, platelets, or plasma proteins.

Risk 1:200

Sensitivity to foreign plasma proteins.  Risk 1:300

Infusion of IgA proteins to IgA-deficient recipient who has developed IgA antibody.

Risk 1:20,000 – 50,000

Fluid administered faster than the vascular system can accommodate.

Transfusion of contaminated blood components
(1) Stop the transfusion 

(2) KVO IV line with 0.9% NaCl

(3) Notify medical officer and Blood Bank IMMEDIATELY

(4) Complete 6510/93 Transfusion Reaction form.  Draw and send blood / urine samples to Blood Bank per NAVMEDCENPTSVAINST 6530.3series

(5) Send blood unit and tubing to the Blood Bank with 6510/93 form

(6) Treat shock if present with vasopressors, IV fluids, and corticosteroids

(7) Maintain airway

(8) Increase renal blood flow with IV fluids, Lasix, Mannitol.  Place foley for hourly 

     I&O - patient may require dialysis if renal failure occurs.

(9) If DIC is present, consider heparinization

(10)Do not transfuse additional RBC-containing components until treatment service has provided newly crossmatched units.

(1) --(5) as above in #1.

(6) Administer antipyretics.  Avoid aspirin in thrombocytopenic patients.  

(7) Do not restart the transfusion.

(1) Give antihistamines.  

(2) If symptoms are mild and transient, transfusion may be restarted slowly.

(3) Do not restart transfusion if fever or pulmonary symptoms develop.

(1)--(5) as above in #1.

(6) Initiate CPR if indicated

(7) Have epinephrine ready for injection (subq or IVP)

(8) Do not restart transfusion.

(1) Place patient upright with feet in dependent position.

(2) Administer diuretics, oxygen, morphine

(3) Adjust transfusion volume and flow rate based on pt size and clinical status to

      prevent worsening

(1)--(5) as above in #1.

(6) Obtain culture of patient's blood > send to the Blood Bank

(7) Administer antibiotics, IV fluids, vasopressors, steroids as ordered

APPENDIX B:   DELAYED TRANSFUSION REACTIONS 

TYPE OF REACTION
ETIOLOGY
CLINICAL ACTION

DELAYED HEMOLYTIC REACTION 

    - fever, mild jaundice, and decreased hematocrit.  Occurs as early as 3 days or as late as several months, but usually 7-14 days post-transfusion.

HEPATITIS B 

    - elevated liver enzymes (SGPT and SGOT), anorexia, malaise, nausea and vomiting, fever, dark urine, jaundice.  

HEPATITIS C 

    - symptoms similar to Hepatitis B, but usually less severe.  Chronic liver disease and cirrhosis may develop.  Before introduction of anti-HCV test, accounted for 90-95% of all post-transfusion hepatitis.

HIV-1 (AIDS virus) INFECTION 

    - patient may be asymptomatic for up to several years or develop flu-like symptoms within 2 - 4 weeks.  Later signs and symptoms include weight loss, diarrhea, fevers, thrush, lymphadenopathy, pneumocystis pneumonia.

IRON OVERLOAD 

    - congestive heart failure, arrhythmias, impaired thyroid and gonadal function, diabetes, cirrhosis.

GRAFT-VERSUS-HOST-DISEASE 

   - fever, rash, diarrhea, hepatitis.  

OTHER


Destruction of transfused red blood cells by alloantibodies not detected during crossmatch.  Risk 1:4,000

Transfer of hepatitis virus during transfusion.  Chronic carrier state can develop and result in permanent liver damage.  Risk 1:63,000 – 83,000

Transfer of hepatitis virus during transfusion.  Risk reduced to 1:103,000 with improved screening using anti-HCV test.

Transfer of virus during transfusion.  Current estimated risk of HIV-1 infection from a single blood transfusion is approximately 1:676,000.                                       

Administration of products rich in iron.  Commonly occurs in patients receiving >100 units for chronic anemia.

Replication of donor lymphocytes (graft) in the transfusion recipient (host). To prevent, irradiate blood products intended for immunocompromised patients.  Irradiated blood products are also indicated for first degree family members' donations.

Other infectious diseases and agents may be transmitted via transfusion, including cytomegalovirus, HTLV-I/II  and those causing malaria. 
Generally no acute treatment required, but hemolysis may be severe enough to warrant further transfusions.

Treat symptomatically.  Usually resolved in 4 - 6 weeks.

Treat symptomatically.

Treat symptomatically.

Treat symptomatically.  Deferoxamine (Desferal), which chelates and removes accumulated iron via the kidneys, may be administered IV or SubQ 

No effective therapy available.

Treat symptomatically

   APPENDIX C:  BLOOD / BLOOD COMPONENT GUIDE

WHOLE BLOOD (rarely used)
RED BLOOD CELLS (PACKED) / PRBCs

COMPOSITION: RBCs, plasma which contains plasma proteins (e.g., globulins, antibodies), stable clotting factors, and 63ml of anticoagulant/preservative.
COMPOSITION: 2 major types of RBC products are available:  **RBC with CPDA-1 solution  anticoagulant-preservative only); final hematocrit no greater than 80%.

**RBC with 100ml additive solution (AS-1, AS-3, or AS-5); final hematocrit usually 55-60%.

INDICATION:  Acute, massive blood loss requiring O2 carrying properties of RBCs along with volume expansion provided by plasma. Acute loss of as much as 25% of a patient's total blood volume (1600ml for a 70kg adult) can often be managed with crystalloid and/or colloid solutions.  Advances in the use of blood components have made whole blood transfusions rarely required and often medically inappropriate. 
INDICATION:  Increase oxygen-carrying capacity in anemic patients w/out a need for volume expansion.  DO NOT USE FOR: volume expansion, in place of hematinic, to enhance wound healing, or to improve general "well-being"   TRANSFUSION APPROPRIATE FOR: acute or chronic blood loss with tachycardia, shortness of breath, pallor, low hematocrit, and fatigue.

VOLUME: 450+/- 45 ml blood, plus 63 ml anticoagulant per unit.
VOLUME: RBCs with CPDA-1 solution: 250-300 ml/unit.  RBCs with AS: 300-350 ml/unit.

AVERAGE ADULT DOSE: determined by clinical situation.
AVERAGE ADULT DOSE: Determined by clinical situation.  Additive solutions may be contraindicated for patients who cannot tolerate the extra volume.  For those patients, Blood Bank can reduce the volume or divide the unit into smaller aliquots.

AVERAGE PEDIATRIC DOSE: 20ml/kg initially, followed by volume required for stabilization.
AVERAGE PEDIATRIC DOSE: 10ml/kg. Dose should not exceed 15ml/kg. Additive solutions may not be desirable for pediatric and neonatal patients who are critically ill.

ADULT INFUSION RATE: as rapidly as necessary to stabilize hemodynamic status.
ADULT INFUSION RATE: 1 unit over 2-3 hrs. (Do not exceed 4 hrs)

PEDIATRIC INFUSION RATE: same as above.

PEDIATRIC INFUSION RATE: 2-5ml/kg/hr. Units may be aliquoted by the Blood Bank into several bags containing small volumes.  Contact Blood Bank if this is indicated.

SPECIAL CONSIDERATIONS: NEVER add medications to whole blood or mix it with anything other than 0.9% NaCl.
SPECIAL CONSIDERATIONS: Additive solution RBCs do not need to be diluted before transfusion.  Units w/out additive solution may be viscous and require dilution with 0.9% NaCl.  To achieve optimal flow rate, use a 19-gauge or larger needle.

EQUIPMENT: 19-gauge or larger needle (23-gauge needle may be used for pediatric patients), standard straight or Y-type blood infusion set with a 170µ filter, 0.9% NaCl.
EQUIPMENT: 19-gauge or larger, standard straight or Y-type blood administration set with 170µ filter, 0.9% NaCl IV.

EXPECTED OUTCOME: Resolution of symptoms of hypovolemic shock and anemia.  If a patient is actively bleeding, the hematocrit and hemoglobin may fluctuate due to rapid fluid shifts.  In a non-bleeding adult, 1 unit of whole blood should increase the hematocrit by 3% and hemoglobin by 1g/dL. 
EXPECTED OUTCOME: Resolution of the symptoms of anemia.  In a non-bleeding adult, 

1 unit of PRBCs or additive solution RBCs should increase the hematocrit by 3% and hemoglobin by 1g/dL.

Pg 1of 5

APPENDIX C:   BLOOD / BLOOD PRODUCT GUIDE

LEUKOCYTE-REDUCED RBCs
PLATELETS or PLATELET APHERESIS 

COMPOSITION: RBCs in which the leukocyte number is decreased in the final product and at least 80% of the RBCs remain. Leukocyte depletion can be done using RBCs processed by several techniques: centrifuging, washing, freezing, or using a microaggregate or leukocyte depletion filter.
COMPOSITION: A minimum of 1 unit of platelets is 50-70ml of plasma obtained by separating the platelet-rich plasma from 1 unit of whole blood.

Apheresis platelets contain approximately 6—8 units of platelets (from a single donor) in 

300—500ml  of plasma.

INDICATION:   Prevent recurrence of febrile, nonhemolytic transfusion reactions caused by donor WBC antigens reacting with recipient WBC antibody (with 1 or more demonstrated previous febrile reactions) and, in the case of washed or frozen deglycerolized RBCs, to reduce the incidence of urticarial and anaphylactic reactions.
INDICATION:  Control/prevent bleeding associated with deficiencies in platelet number or function.  Used prophylactically for platelet counts <10-20,000µL.  Administered if there is evidence of bleeding with platelet count <50,000µL.



ADULT DOSE AND INFUSION RATES: Same as for PRBCs.
ADULT DOSE AND INFUSION RATES: determined by clinical condition. Units may be pooled by Blood Bank prior to release or issued in individual bags.  RATE:  Determined by volume tolerance, but should be infused within 4 hours.  

PEDIATRIC DOSE AND INFUSION RATES: Same as for PRBCs.
PEDIATRIC DOSE AND INFUSION RATES: 1 unit/7-10kg of body weight.  RATE: Determined by volume tolerance, but should be infused within 4 hours. Plasma volume may be reduced if circulatory overload is a potential problem.

EQUIPMENT: Same as for PRBCs.  NOTE: Leukocyte depletion RBC filters and leukocyte depletion platelet filters are not interchangeable.  Bedside filters used for depleting leukocytes from units of RBCs are not appropriate for administration of platelets.  Follow instructions provided by manufacturers.  Granulocytes should not be transfused through leukocyte depletion filters. 
EQUIPMENT: 19-gauge or larger needle, component administration set with standard 170µ filter, NaCl

NOTE: Patients with history of febrile, nonhemolytic reactions may require leukocyte-reduced platelets.  Special bedside filters are available for this if the product is not leukoreduced by the Blood Bank.  Do not use a bedside leukocyte depletion filter that is not specifically designed for platelet administration.  Reduction of leukocytes may also reduce the risk of alloimmunization and risk of transmission of CMV infection.


EXPECTED OUTCOME: Prevention of reactions caused by the infusion of leukocytes and foreign proteins.  Removal of most (99.9%) of the leukocytes may also reduce the risk of alloimmunization and transmission of CMV infection.
EXPECTED OUTCOME:  Prevention or resolution of bleeding due to thrombocytopenia or platelet dysfunction.  One (1) unit of platelets should increase the peripheral platelet count of a 70kg adult by 5,000/µL if the underlying cause of thrombocytopenia is resolved or controlled.  To assess therapeutic effect, a platelet count should be performed within an hour of the transfusion.

SPECIAL CONSIDERATIONS: 

LEUKOCYTE DEPLETION TECHNIQUES  -  FILTRATION: performed prior to or during blood infusion.  Many types of leukocyte depletion filters available.  Depending on the type of filter used,  up to 99.9% WBCs present will be removed.

WASHING: performed by Blood Bank prior to blood release.  Procedure removes 80-95% WBCs and virtually all of the plasma.  Washing requires an additional hour of processing time, and the unit must be transfused w/in 24 hours. 

FREEZING: performed w/in 6 days of collection, after which the blood can be stored for 10 years.  Thawing and removal of the nontransfusable cryoprotectant (glycerol) eliminates virtually all plasma and 99% WBC.  This process extends preparation time by 90 min. and unit must be transfused win 24 hours.  Freezing is an effective means of storing rare blood types.
SPECIAL CONSIDERATIONS:  Platelets are stored with gentle agitation at room temp for no more than 5 days.  Once the bag is entered for pooling, processing, or administration, platelets must be transfused w/in 4 hours.

DO NOT TRANSFUSE PLATELETS:  to patients with immune thrombocytopenic purpura (unless there is life-threatening bleeding), prophylactically with massive blood transfusion, or prophylactically following cardiopulmonary bypass.

PT SIGNS/SYMPTOMS WHEN PLATELETS MAY BE APPROPRIATE: petechiae, gum bleeding, ecchymoses, blood in urine, blood in stool, and low platelet count (usually <20,00/µL)

Many factors may adversely affect platelet survival such as fever, splenomegaly, active bleeding, infection, DIC, and platelet-specific antibody. 
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FRESH FROZEN PLASMA (FFP)
CRYOPRECIPITATE

COMPOSITION: 91% water, 7% protein (i.e., albumin, globulins, antibodies, clotting factors), and 2% carbohydrate; freezing within eight (8) hours of collection preserves all clotting factors. 
COMPOSITION:  Each bag is prepared from 1 unit of whole blood and contains approximately 80-120 units of Factor VIII (antihemophilic factor), representing 50% of the antihemophilic factor originally present in the unit, von Willebrand's factor, 250mg of fibrinogen, and 20-30% of the Factor XIII present in the original unit.  These proteins are suspended in plasma and then frozen. 

INDICATION:   To increase the level of clotting factors in patients with a demonstrated deficiency.  If prothrombin time (PT) and partial thromboplastin time (PTT) are <1.5 times normal, FFP transfusion is rarely indicated.  DO NOT TRANSFUSE FFP: for volume expansion, as a nutritional supplement, prophylactically with massive blood transfusion, or prophylactically following cardiopulmonary bypass.
INDICATION:   Used to correct deficiencies of Factor XIII and fibrinogen.  Occasionally used to control bleeding in uremic patients.

Cryoprecipitate may also be used to prepare “fibrin glue”, in combination with liquid thrombin (for plastic surgery, etc.)   

ADULT DOSE AND INFUSION RATE: dose determined by clinical situation and underlying disease.  RATE: 200ml/hr or more slowly if circulatory overload is a potential problem. 
ADULT DOSE AND INFUSION RATE: Dose calculated on plasma volume; 

8-10 bags supply 2gm fibrinogen (hemostatic dose). Formula to calculate amount of Factor VIII required

1. Blood volume (ml) = weight (kg) x 70 ml/kg.

2. Plasma volume (ml) = blood volume (ml) x (1.0 - hematocrit)

3. Units Factor VIII required = plasma volume (ml) x (desired Factor VIII

    level U/ml - initial Factor VIII level U/ml)

4. Bags of cryoprecipitate = Units Factor  VIII/1000

Example: To increase Factor VIII level to 0.5 U/ml in a 70kg patient with a hematocrit of 0.40 (40%) and an initial Factor VIII level of 0 U/ml:

1. 70 kg x 70 ml/kg = 4,900ml

2. 4,900 ml x (1.0 - 0.40) = 2,940 ml.

3. 2,940 ml x (0.5 - 0) = 1,470 units

4. 1,470 units/100 - 14.7 bags of cryoprecipitate (i.e., 15 bags)

RATE: 1-2ml/min.

PEDIATRIC DOSE AND INFUSION RATE:  For acute hemorrhage, 15-30ml/kg. For clotting deficiency, 10-15ml/kg. May be repeated as needed.  Observe for volume overload.  RATE: For hemorrhage, as indicated by clinical situation; for clotting factor deficiency, 1-2ml/min.

PEDIATRIC DOSE AND INFUSION RATE:  See formula for dose

RATE: 1-2 ml/min.



EQUIPMENT: 19-gauge or larger needle, blood component recipient set with 170µ filter, 0.9% NaCl.
EQUIPMENT:19-gauge or larger needle, blood component administration set with standard 170µ,NaCl

SPECIAL CONSIDERATIONS:  Plasma carries same risk of disease transmission (except CMV) as whole blood. If only volume expansion is required, do not use plasma; products of choice are crystalloids (saline) or colloids (albumin).  Plasma contains no RBCs and crossmatching is not required, but ABO compatible plasma should be administered.  FFP is thawed in the Blood Bank and must be transfused within 24 hours of thawing.  Storage in a liquid state after 24 hours of thawing results in the loss of labile clotting Factors V and VIII.

NEVER add medications or diluents to plasma.
SPECIAL CONSIDERATIONS: Single units of cryoprecipitate may be pooled into 1 container by the Blood Bank.  If individual bags are issued, 0.9% NaCl may need to be added to increase the volume to facilitate infusion.  Some Blood Banks prepare a product with virtually no plasma.  It must be diluted with 5-10 ml of 0.9% NaCl per bag for maximum recovery of product.  Single units of cryoprecipitate must be transfused w/in 6 hours of the time it is thawed.  Units that are pooled must be transfused w/in 4 hours of the time they are pooled.

EXPECTED OUTCOME:  Treatment effectiveness is assessed by monitoring coagulation function which is measured by the PT and PTT or by specific factor assays.   
EXPECTED OUTCOME:  Correction of Factor XIII and cessation of bleeding in uremic patients.  Lab values are required to assess the effectiveness of treatment. Pg3of5
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COAGULATION FACTOR CONCENTRATES:  FACTOR VIII
FACTOR IX

COMPOSITION:  Lyophilized concentrate containing large quantities of Factor VIII.  This product is prepared from large pools of donor plasma, but heat and/or solvent-detergent treatment during the fractionation process almost eliminates the risk of transmission of viral diseases.
COMPOSITION: Lyophilized concentrate containing large quantities of Factor IX.  It also contains Factors II, VII, and X. This product is prepared from large pools of donor plasma, but heat treatment during the fractionation process almost eliminates the risk of transmission of viral diseases.

INDICATION:  Treat moderate to severe Factor VIII deficiency (hemophilia A)

     OBTAINED FROM PHARMACY
INDICATION: Treat Factor IX deficiency (hemophilia B or Christmas disease).  May also be used to treat congenital Factor VII or X deficiency and to treat hemophiliacs with Factor VIII inhibitors.

OBTAINED FROM PHARMACY

ADULT DOSE AND INFUSION RATE: calculated according to body weight and desired level of factor activity.  The number of units of Factor VIII is stated on each vial.  A Factor VIII coagulant activity level of 30-50% is commonly the endpoint of therapy.

RATE: Lyophilized concentrate is provided with a sterile diluent for reconstitution.  It is given IV push.  
ADULT DOSE AND INFUSION RATE: calculated according to body weight and desired level of factor activity.  The number of units of Factor IX is stated on each vial. RATE: Lyophilized concentrate is provided with a sterile diluent for reconstitution.  It is given IV push or IV drip.



PEDIATRIC DOSE AND INFUSION RATE: Same as adult.
PEDIATRIC DOSE AND INFUSION RATE: Same as adult.

EQUIPMENT: 170µ filter needle for IV push or IV drip using a component recipient set.
EQUIPMENT: 170µ filter needle for IV push or IV drip using a component recipient set.

SPECIAL CONSIDERATIONS: Factor VIII assays should be performed at appropriate intervals to assess response.  Some forms of Factor VIII concentrate may be used in the treatment of von Willebrand's disease.  Check the package insert.
SPECIAL CONSIDERATIONS: Factor IX assays should be performed at appropriate intervals to assess response.

EXPECTED OUTCOME:  Hemostasis due to increased levels of Factor VIII and/or von Willebrand's factor activity.


EXPECTED OUTCOME: Hemostasis due to increased levels of Factor IX activity.
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COLLOID SOLUTIONS: ALBUMIN, 

PLASMA PROTEIN FRACTION (PPF)
IMMUNE SERUM GLOBULINS (ISG)

COMPOSITION: Albumin: 96% albumin, 4% globulin and other proteins that have been extracted from plasma.  Available as a 5% solution which is oncotically equivalent to plasma and also as a concentrated 25% solution.  Plasma Protein Fraction: 83% albumin and 17% globulins extracted from plasma.  It is less pure than albumin and contains an  amount of other plasma proteins.  Available only in a 5% solution. 
COMPOSITION:  Concentrated aqueous solution of gamma globulin containing a higher titer of antibodies. 

INDICATION:   Provides volume expansion in situations where crystalloid solutions are not adequate such as plasma exchange, shock, and massive hemorrhage.  Also used for treatment of acute liver failure, burns, and hemolytic disease in the newborn.

         OBTAINED FROM PHARMACY
INDICATION:  Provide passive immune protection and treat hypogammaglobulinemia.  Nonspecific ISG increases gamma globulin levels and immune responses.  Specific ISG has  increased antibody titers to known antigens: Hepatitis B Immune Globulin (HBIG), Rh Immune Globulin (RhIG), WinRho, and Varicella-Zoster Immune Globulin (VZIG) are examples.

ADULT DOSE AND INFUSION RATE: Dependent upon clinical situation. RATE: 5% Albumin: 1-10ml/min or more rapidly if patient is in shock.   

25% Albumin: 0.2-0.4ml/min.   25% albumin can cause an increased blood volume and  increased blood pressure due to its ability to draw fluid into the intravascular space. Rapid infusion of PPF can cause hypotension.
ADULT DOSE AND INFUSION RATE:  Follow recommendations in package inserts for both adult and pediatric administration. Most ISG is given IM, but IV preparations are available.  IV immune globulin (IVIG) should only be given IV using a filter usually supplied with the product.  Should not be given with other medications.  Infusion should begin w/in 2 hours of reconstitution.

PEDIATRIC DOSE AND INFUSION RATE: 5% Albumin: 1g/kg = 20ml/kg  25% Albumin: 1g/kg = 4ml/kg.  PPF: 1g/kg = 20ml/kg

RATE: 5% Albumin: 1-10ml/min                              25% Albumin: 0.2-0.4ml/min

PPF: 1-10ml.min 
PEDIATRIC DOSE AND INFUSION RATE:  Same as adult.

EQUIPMENT: 19-gauge or larger needle and standard IV infusion set.  A filter may be required by some manufacturers.  Check the product insert for specific instructions.  An administration set with filter may be supplied with the albumin.
EQUIPMENT:  Follow manufacturers guidelines for reconstitution, administration as each varies by manufacturer.   

Order from Pharmacy, except Rh Immune Globulin  (RHOGAM)

SPECIAL CONSIDERATIONS: There are no ABO blood group antibodies present.  Therefore, compatibility is not a factor.  PPF and albumin solutions cannot transmit hepatitis or HIV infection.  The pasteurization process used to prepare the products destroys such viruses.

Order from Pharmacy
SPECIAL CONSIDERATIONS: Patients with a history of severe allergic reactions to plasma should not receive ISG.  IM injections may be painful and result in local irritation.  Warm compresses may alleviate discomfort.  IM preparations must never be given IV as anaphylaxis can result.  ISG should be given prior to potential exposure or as soon after exposure as possible.  Rh immune globulin and VZIG must be given with 72 hours of exposure to achieve optimal results.  Neither HIV or hepatitis B is transmitted by ISG.  However, IV gamma globulin solutions prepared by Cohn fractionation of pooled plasma have been reported to transmit non-A, non-B hepatitis.  

EXPECTED OUTCOME: Acquiring and maintaining adequate blood pressure and volume support.
EXPECTED OUTCOME: Transient correction of gamma globulin deficiency or prevention of disease or sensitization through the passive administration of antibody.  WinRho (IV anti-D) can be used to treat ITP [idiopathic thrombocytopenia purpura] in Rh positive patients.      
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