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RED BLOOD CELLS

How Supplied: All Red Blood Cell products supplied by BloodCenter of Wisconsin are
leukocyte-reduced.

Utilization Review Guidelines:

Red cell transfusion may be appropriate to improve oxygen carrying capacity. Documentation of
the indication(s) for transfusion and special circumstances for transfusion that take place outside
these guidelines is recommended.

Indications:

1.

[98)

Acute Blood Loss: maintain circulating blood volume and hemoglobin concentration >7
g/dL in otherwise healthy patients; >8g/dL in elderly patients, and those with known
cardiac or respiratory disease.
e 15-30% loss of blood volume: red cell transfusion likely not required
e 30-40% loss of blood volume: rapid volume replacement with crystalloid or
colloids, red cell transfusion will probably be required
e >40% loss of blood volume: red cell transfusion will almost certainly be required
Perioperative Transfusions:
e Hemoglobin concentration <7 g/dL: red cell transfusion is usually required
e Hemoglobin concentration 7-10 g/dL: red cell transfusion may be appropriate
based on indications of organ ischemia, potential or ongoing blood loss, volume
status and risk factors for complications of inadequate oxygenation
e Hemoglobin concentration >10g/dL: red cell transfusion usually unnecessary
Symptomatic Anemia in a normovolemic patient (generally not needed if Hgb >10g/dL)
Stable, critically ill patients: Hemoglobin <8g/dL

Outcome Indicators:

e Improvement in clinical status of patient (relief of symptoms of decreased oxygen
carrying capacity)

e Improvement in Hgb/Hct (one unit of red cells should raise the Hgb on average
1g/dL or Het 3% in an adult). One hour post-transfusion Hgb is equivalent to one
drawn within 24 hours of transfusion.

Comments:

e Transfusion of a single unit may be appropriate; transfusion of additional units
should be based on clinical assessment of patient

e Patients with co-morbid conditions such as coronary artery disease, pulmonary
disease, or evidence of acute MI have less tolerance for anemia

e Transfusions should be performed only after appropriate alternative therapies
have been considered (e.g. iron, vitamin B12, folate and erythropoietin)

WHOLE BLOOD:
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e How supplied: 1 unit contains approx. 500 ml; all whole blood units are
leukocyte-reduced except autologous units. Depending on ABO/Rh type,
availability of whole blood may be limited.

e Indications: For patients who require oxygen carrying capacity and volume
replacement.

©BloodCenter of Wisconsin, Inc., Milwaukee, Wisconsin - 2008 - All Rights Reserved



GENERAL COMMENTS (RED BLOOD CELLS):

Autologous Blood Usage:

The criteria for use of autologous blood products should be the same as that of
allogeneic blood. Autologous blood transfusions carry the risk of bacterial contamination as
well as clerical error or misidentification that may result in transfusion of the wrong unit of
blood. Suggested situations for autologous blood product donation include:

orthopedic, vascular, cardiac or thoracic surgery, radical prostatectomy or other
elective procedures where RBC transfusion is frequently administered

elective surgery in patients with known bleeding disorders (von Willebrand
disease) who may need blood

presence of red cell alloantibodies that make provision of blood components
difficult

Comments:

Strong consideration should be given to the use of perioperative blood recovery
and/or acute normovolemic hemodilution in place of preoperative autologous
blood donation

Preoperative donation is discouraged for procedures that generally do not require
transfusion

Consider use of iron replacement therapy to prevent pre-operative anemia prior to
use of autologous blood donation

Patient selection for autologous donation is determined by the patient’s physician
In SE Wisconsin, 50-60% of preoperative autologous blood donation units are not
used and discarded. Autologous units can not be used for allogeneic transfusions.

Directed Donations:

The donor of a directed donation must qualify for donation using the same criteria as
allogeneic volunteer donors. Additionally, antibodies against paternal antigens may be formed
by women during pregnancy. Therefore the following general rules should be considered:
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Transfusion from a woman to her biologic children or the father of her biologic
children should be avoided

A woman should not receive a transfusion from a man or his blood relatives if she
has had or is planning to have his children
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PLATELETS

How Supplied: All platelets supplied by BloodCenter of Wisconsin are leukocyte-reduced
apheresis platelets. One single apheresis platelet unit is equivalent to 6 whole blood-derived
platelets (e.g. pool of six).

Utilization Review Guidelines:

Platelets are administered to patients with known thrombocytopenia or platelet function defects
for the prevention and treatment of hemorrhage. Documentation of the indication(s) for a
transfusion episode and special circumstances for transfusion that take place outside these
guidelines is recommended.

Indications:
1. Active bleeding and platelet count <50,000/ul or platelet function defect
2. Prophylaxis treatment in hematology/oncology patients:
e platelet count <10,000/ul in stable patient
e platelet count <20,000/ul and presence of risk factor for bleeding (h/o bleeding,
infection, DIC)
3. Surgical/invasive procedures:
e platelet count <50,000/ul where operative field can be visualized
e platelet count <100,000/ul for CNS, ophthalmic, airway or other areas where
microvascular bleeding is harmful
e documented qualitative platelet function defect
e Open heart surgery and:
a. microvascular bleeding and platelet count <100,000/ul
b. microvascular bleeding and platelet function defect
c. microvascular bleeding and non-diagnostic coagulation abnormality (e.g.
post-op chest tube drainage >500cc in 6 hours)
4. In the setting of massive blood transfusion, early platelet support may be necessary to
prevent or treat dilutional thrombocytopenia. Laboratory monitoring of coagulation
studies is recommended.

Outcome Indicators:
e (Cessation or reduction of bleeding
e Rise in platelet count by 30,000-60,000/ul in a 70 kg recipient within 4 hours of
transfusion of a single apheresis platelet unit

Comments:

e Platelet function defect should be documented by abnormal laboratory assessment
of platelet function; or presumed due to platelet inhibitor medications,
hypothermia, or use of mechanical devices known to affect platelet function.

e Use of platelet inhibitor medications can affect platelet function.
Recommendations for stopping medication prior to invasive procedures vary with
the medication and clinical situation. Use of certain platelet function tests may
help assess the level of platelet inhibition. Platelet replacement of 1-2 units is
usually adequate to control bleeding.

e Platelet transfusion is generally avoided in thrombotic thrombocytopenic purpura
(TTP), hemolytic uremic syndrome (HUS), heparin-induced thrombocytopenia
(HIT) or idiopathic autoimmune thrombocytopenic purpura (ITP).
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e Prophylactic platelet transfusions are generally not indicated for patients with
chronic, stable, severe thrombocytopenia as can be seen in aplastic anemia or
myelodysplastic diseases. Platelet transfusions for symptomatic
thrombocytopenia (minor or moderate bleeding) are a more rationale approach in
such patients.
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GRANULOCYTES

How Supplied: All requests for granulocytes are referred to a BloodCenter of Wisconsin
physician for consultation with the ordering physician. Granulocytes are collected from G-CSF-
stimulated donors and a series of 5 collections are initially scheduled. Granulocytes collected
from G-CSF-stimulated donors contain on average 3-4x10"10 granulocytes per unit.

Utilization Review Guidelines:

Granulocytes can be administered for the treatment of severe neutropenia with the following
indications. Documentation of the indication(s) for a transfusion episode and special
circumstances for transfusion that take place outside these guidelines is recommended

Indications:

e Severe neutropenia (absolute neutrophil count <500/ul) with reversible marrow
hypoplasia, documented bacterial or fungal infection unresponsive to 48 hours of
appropriate antibiotic therapy

e Patients with severe neutrophil dysfunction and bacterial or fungal infection

Outcome Indicators:
e C(Clinical resolution of infection
e Neutrophil count >500/pl

Comments:
¢ Granulocytes must be irradiated before use
e Granulocytes have a maximum 24 hour shelf life but have best efficacy when
transfused as soon as possible after collection
e Generally not for use in patients with bone marrow failure and no hope of
neutrophil recovery
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PLASMA

How Supplied:

Fresh Frozen Plasma/FP-24- can be used interchangeably; contain similar levels of clotting
factors. The difference between the two is that FFP is frozen within 8 hours of collection while
FP-24 is frozen within 24 hours of collection

Thawed plasma — use is determined by individual institutional policy

Cryo-poor plasma — contains limited or no Factor VIII, vWF, fibrinogen, or fibronectin and is
used solely in the treatment of thrombotic thrombocytopenic purpura (TTP)

Utilization Review Guidelines:

Plasma products are administered for treatment of patients with coagulation deficits and one or
more of the indications listed below. Documentation of the indication(s) for a transfusion
episode and special circumstances for transfusion that take place outside these guidelines is
recommended.

Indications:
1. Active bleeding and documented coagulopathy (PTT >1.5x median of normal range;
INR>1.7). Common settings include:
e Liver disease with coagulopathy
e Emergent reversal of Warfarin effect
a. co-administration of vitamin K should be considered
¢ Disseminating Intravascular Coagulopathy (DIC)
a. evaluate for hypofibrinogenemia; consider administration of
cryoprecipitate
¢ Dilutional coagulopathy/surgical bleeding
a. best guided by timely coagulation testing
e Replacement of single factor deficiencies when no virus safe single factor
concentrate product is available
a. Factor XI, V most common deficiency
e Replacement fluid in therapeutic plasma exchange when bleeding or additional
bleeding risks are present

Dosing: 10-15ml/kg of body weight (3-4 units generally, results in total volume to be
infused of 800-1000ml)

2. No active bleeding but documented coagulopathy (PTT >1.5x median of normal range;

INR>1.7)
¢ Prophylaxis in patients undergoing surgery or invasive procedures if bleeding is
likely

3. Treatment of thrombotic thrombocytopenic purpura (TTP)
e FFP/FP24, Thawed plasma and cryo-poor plasma are all acceptable

Outcome Indicators:
e Improvement of INR or PTT
e Prevention and/or cessation of bleeding
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Comments:

e Transfusion of a single unit of plasma does not provide adequate coagulation
factor replacement in average sized adult.

e IfINR is <l1.7, treat underlying condition and provide supportive care; plasma is
generally not required

e FFP will generally not bring INR value into a normal reference range.

e Vitamin K is product of choice for warfarin reversal in non-bleeding patient;
effects are seen in 6-12 hours, preferred routes are oral or I'V.

e In liver disease with prolonged PT, FFP may prevent bleeding but complete
correction of INR is unlikely.

e FFP is contraindicated for volume expansion, nutritional supplementation and
continued use in surgery without documented clotting deficiency.
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CRYOPRECIPITATED AHF

How Supplied: Cryoprecipitate is distributed as a pool of 5 units or as single units.

Utilization Review Guidelines:

Cryoprecipitated AHF contains Factor VIII, von Willebrand factor, fibrinogen and Factor XIII.
Documentation of the indication(s) for a transfusion episode and special circumstances for
transfusion that take place outside these guidelines is recommended.

Indications:
1. Fibrinogen <100mg/dL, with bleeding or need for intervention
e Common settings include:
a. Liver disease
b. DIC
c. Massive transfusion
2. Liver disease with dysfibrinogenemia
e normal fibrinogen level and increased thrombin time

Dosing: 1 unit per 7-10 kg of body weight (generally 10 units)

Outcome Indicators:
e Fibrinogen level >100 mg/dL
e (Cessation of bleeding

Comments:
e Not indicated in the absence of bleeding
e Use in hemophilia A or vWD is NOT standard of care
e Fibrinogen threshold of 100 mg/dl is derived from references; however, this value
has not been rigorously defined in clinical trials.
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INDICATIONS FOR SPECIAL MANIPULATION OF BLOOD PRODUCTS

Leukocyte-reduced Blood Products (Red cells, Platelets):

Indications:
[ ]
[ ]

Comments:

Prevention of febrile non-hemolytic transfusion reactions

Prevention of HLA alloimmunization to HLA antigens

Prevention of cytomegalovirus infections in patients at risk for CMV transfusion-
transmitted infection (leukocyte-reduced products are considered CMV-safe)

All blood products supplied by BloodCenter of Wisconsin are leukoreduced.
Guidelines from AABB require that a leukocyte-reduced blood product contain
fewer than 5 x 1076 leukocytes to prevent non-hemolytic febrile transfusion
reactions, and for other indications. At BloodCenter of Wisconsin, both
leukocyte-reduced red cells and leukocyte-reduced platelets generally contain < 1
x 1076 leukocytes.

The use of leukocyte-reduced blood products to prevent transfusion-related
immune modulation (TRIM) has some rationale in the literature. However, there
have been insufficient well-documented randomized control trials to establish the
role of leukocyte reduction in the prevention of TRIM.

Washed Red Blood Cells or Platelets:

Indications:

History of anaphylactic reaction to blood components
IgA deficiency with documented IgA antibodies

Recurrent severe or allergic reactions not prevented with appropriate
premedication

Hyperkalemia in neonates

Cytomegalovirus Seronegative (CMV negative) Cellular Products (Red Blood cells,

Platelets)
Indications:

Newborns weighing <1500 grams
Any intrauterine or exchange transfusion

Allogeneic peripheral stem cell or bone marrow transplant patients or candidates
who are CMV seronegative or unknown CMV serostatus

Bone marrow transplant donors who have used all autologous blood products and
now require homologous products

Solid organ transplant patients who are CMV seronegative (heart, lungs, kidney,
pancreas)

Potential Indications upon Physician Request:

Pregnant women

Any patient for whom the physician, in consultation with the Transfusion Service
physician, determines may be at risk for serious post-transfusion CMV infection
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Comments:
e Leukocyte-reduced blood products are considered a safe alternative for CMV
seronegative patients if CMV seronegative products are unavailable.
¢ In general, patients who have had CMV IgG antibody testing and are CMV
seropositive do not require CMV seronegative products.
e CMV serostatus does not need to be considered for fresh frozen plasma or
cryoprecipitated AHF because the virus is carried by white blood cells.

IRRADIATED BLOOD PRODUCTS
Purpose: prevention of transfusion-associated graft vs. host disease (TA-GVHD)

Indications:

Donation from blood relatives

HLA-matched platelets

Intrauterine or exchange transfusions

All granulocyte transfusions

Infants <12 months of age

Patients who have had or will be having allogeneic or autologous bone

marrow/hematopoietic progenitor cell transplants

Patients with Hodgkin’s disease, acute leukemia, non-Hodgkin’s lymphoma

e Known or suspected congenital immunodeficiency due to T-cell defects

e Patients who have received purine analog antimetabolite chemotherapeutic drugs
(such as fludarabine, cladaribine, or pentostatin)

e Any patient with neoplastic disease who is considered to be at high risk for the
development of TA-GVHD by their physician

Comments:
e Irradiation of the product should be completed as close as possible to time of
planned transfusion
e Irradiation is not required for frozen products (FFP/FP24, cryoprecipitate AHF)
e Irradiated products can be crossed over to other patients if not utilized for
intended recipient
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FACTOR CONCENTRATES

Recombinant or plasma-derived Factor VIII

In patients with moderate to severe factor VIII deficiency (hemophilia A) or with mild factor VIII

deficiency unresponsive to DDAVP:

before and after an invasive procedure

during and after acute bleeding

after trauma

for prevention of chronic joint disease

prophylaxis to prevent bleeding

immune tolerance therapy in factor VIII-deficient patients with inhibitors

¢ in patients with mild factor VIII deficiency responsive to DDAVP, when there is
severe or life-threatening bleeding (such as intracranial hemorrhage ) or high-risk
surgery

Intermediate-purity plasma-derived Factor VIII (Humate-P, Alphanate)
1. In patients with von Willebrand disease who are unresponsive to DDAVP:
e Dbleeding episodes
e prophylaxis for invasive procedures
e post-operatively
2. In patients with von Willebrand disease who are responsive to DDAVP for severe, life-
threatening bleeding

Recombinant or plasma-derived Factor IX
In patients with Factor IX deficiency (hemophilia B):
e Dbefore and after an invasive procedure
during and after acute bleeding
after trauma
for prevention of chronic joint disease
prophylaxis to prevent bleeding
immune tolerance therapy in factor IX-deficient patients with inhibitor

Activated Prothrombin Complex Concentrates (FEIBA, Autoplex)
e bleeding episodes or surgical procedures in patients with Factor VIII or IX
deficiency with inhibitors
e non-hemophiliac patients with acquired inhibitors to coagulation factors

Prothrombin Complex Concentrate (PCC) (Profilnine SD, Bebulin VH)
e For urgent reversal of anticoagulant (e.g. Warfarin) in life-threatening bleeding.
Use of PCC is recognized in such clinical situations and recommended by
multiple practice guidelines.

Recombinant Factor Vlla (NovoSeven®)
e bleeding and surgical procedures in patients with Factor VIII or IX deficiency and
inhibitors
e bleeding and surgical procedures in patients with congenital Factor VII deficiency
e bleeding in patients with acquired inhibitors to coagulation factors
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e Non FDA-approved use must be based on individual institution policy.
NovoSeven® has been used for:
a. Uncontrolled hemorrhage in on-pump cardiac surgery or extracorporeal
membrane oxygenation
b. Rescue therapy of trauma patients with massive transfusion
c. Emergent reversal of Warfarin with bleeding or need for urgent surgery

Antithrombin 111 (AT I11) Concentrate
¢ In patients with congenital antithrombin deficiency for:
a. prophylaxis for obstetric or surgical procedures
b. thromboembolism
e Non-FDA-approved use must be based on individual institution policy. AT III
has been used in patients with documented acquired antithrombin deficiency in:
a. Venous or arterial thrombosis
b. Disseminated intravascular coagulopathy (DIC)
c. Bone marrow transplantation with associated veno-occulsive disease
d. Cardiopulmonary bypass or ECMO and unresponsiveness to heparin or
when heparin dose is excessive (heparin resistance)

Factor Concentrate Comments:

e All patients treated with plasma derived concentrates should have immunity to
hepatitis B. If they are not immune at the time of initiation of therapy, they
should receive HBIG prophylaxis in addition to the hepatitis B vaccine.

e Consultation with hematologist for treatment options and dosing is highly
recommended.

¢ Any off label use of factor concentrates must be based on individual institutional
policy.
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