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The National Center for Blood Transfusion and research - Hodeidah 
 
Center Blood Bank  
The blood system in center blood bank is complex, closely integrated and carefully regulated. All 
whole blood and apheresis donations are voluntary. There are two blood suppliers in central blood 
bank: Héma-Québec (HQ) in Quebec and Central Blood Services (CBS) for the rest of Hodeidah. 
These suppliers are responsible for donor recruitment, collection, processing, storage, testing and 
transportation of blood components and plasma fractionation products to hospitals for 
administration to recipients in need. Qualified personnel throughout the systems strive to ensure 
that blood collection and transfusion are practised as safely and efficiently as possible, that 
communications among all involved are clear and timely, and that both donors and recipients 
receive the necessary information to ensure the safety of the transfused blood component or 
product. The blood system is regulated and audited by Health Canada. Government funding for 
CBS is approved by a provincial committee. CBS operates Diagnostic Service Laboratories in 
several provinces (primarily prenatal testing and blood cross-matching services). These 
laboratories, like hospital transfusion services, are licensed and/or accredited by provincial 
ministries of health. 
 
The CBS Head Office,  
located in Ottawa, has overall responsibility for: 
• developing and implementing Policies/Standard Operating Procedures (SOPs) organized into various divisions including, 
Operations, Quality and Regulatory Affairs, Medical, Scientific & Research Affairs, and Public Affairs ; 
• monitoring and auditing collection facilities and regional testing laboratories; 
• developing contracts with plasma fractionators to fractionate CBS plasma and providing appropriate fractionated and recombinant 
products to meet the needs of Canadian recipients; and 
• storing and shipping these products to CBS centers as requested, followed by distribution to hospitals. Similar functions are the 
purvue of HQ in Quebec. 

 
Volunteer donors 
 are essential and valued components of the blood system and are responsible for: 
• attending fixed and mobile clinic sites; 
• honestly and completely responding to the written questionnaire 
and interview questions; 
• providing informed written consent confirming their permission to 
have their blood, platelets or plasma collected, and their 
understanding of the questions asked; and 
• informing CBS of any illness or new diagnosis after donation that 
might cause harm to a recipient of their donated unit. 

 
Regional CBS staff  
include administrative, medical, nursing, technical and recruitment personnel who are responsible 
for: 
• recruiting, assessing and monitoring donors during blood or apheresis collections; 
• processing, storing, distributing and transporting blood components and products to area hospitals to meet recipient needs; 
• performing laboratory testing or arranging for centralized laboratory testing as appropriate, and labelling units suitable for issue 
accordingly; 
• conducting quality control and quality assurance activities; and 
• maintaining the lookback/traceback programs together with 

 
Hospital transfusion laboratories 
 have qualified medical and technical personnel responsible for: 
• developing and implementing transfusion policies approved by the hospital or regional transfusion committee; 
• requesting blood components and products as needed and ensuring their safe storage and distribution; 
• maintaining competence in blood grouping, antibody detection and compatibility testing; 
• developing, updating and distributing technical and clinical procedure manuals for laboratory, nursing and medical staff to meet 
standards for safe blood testing, distribution and transfusion; 
• educating health care providers on transfusion policies and practices; 
• monitoring transfusion safety and investigating/reporting adverse transfusion reactions as required; 



• maintaining adequate transfusion records of the receipt, storage, and distribution of blood components and products and 
investigation of adverse reactions; and 
• responding promptly to requests from the CBS lookback program or other correspondence to identify recipients of previously 
transfused units with possible infectious risks based on subsequent information from or about the donor. If requested to do so, 
informing the physician who ordered the suspect unit, and/or the recipient, depending on hospital policies, of the possible risk and 
need for testing. 

 
Clinical staff 
 in hospital units where blood is transfused are responsible for: 
• providing appropriate and properly identified recipient blood samples to the transfusion laboratory for compatibility testing; 
• verifying that the blood component issued for transfusion is compatible with the recipientôs blood group; 
• infusing the blood component at the specified time and rate, through a suitable administration set, with careful monitoring for 
any adverse effects; and 
• maintaining a record of each transfusion on the recipientôs medical record, and reporting any adverse reactions to the recipientôs 
physician and the transfusion laboratory. 

 
The recipient’s physician  
who orders the blood component or product is responsible for: 
• carefully assessing the clinical need for each order; 
• providing information to each recipient on transfusion benefits, risks and alternatives so that the recipient can provide informed 
consent, and recording this consent in the recipientôs medical record; 
• instructing staff responsible for performing the transfusions about the urgency, quantity and rate of administration; 
• ensuring that all significant, unexpected reactions are promptly reported and investigated; and 
• promptly contacting and arranging for testing, either personally or through the family physician, of any recipients identified by the 
hospital transfusion laboratory as being at possible risk from a previous transfusion (e.g. CBS lookback program), then reporting 

                                       on the recipientôs status and test results to CBS and public health authorities if required to do so                              

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 
Whole blood donations are separated into specific cellular (red blood cells (RBC) and platelets) and 
plasma components. This enhances the utilization of individual donations and decreases the need 
for whole blood. Transfusing the appropriate combination of components effectively provides for the 
clinical needs of patients and best utilizes the donated blood. 
At Canadian Blood Services (CBS), whole blood is collected from donors into a multiple bag system 
in which all bags are connected, allowing blood and components to be moved between bags 
aseptically. 
The collection packs include two different configurations. One, the buffy coat collection system (also 
referred to as B1), is used in the production of RBC, plasma and platelets components; the other, a 
whole blood filtration system (also referred to as B2), is used in the production of RBC and plasma 
components. 
Some of this plasma from the whole blood filtration system may be further processed into 
cryoprecipitate and cryosupernatant plasma. Both whole blood collection sets contain a citrate-
phosphate-dextrose (CPD) anticoagulant. 
Apheresis technology may also be used for collection of some blood components, including plasma 
and platelets.  
This collection procedure utilizes an automated in-line process in which whole blood from the 
donor enters a collection chamber where flow patterns separate the plasma from cellular blood 
constituents such as leukocytes from platelets. Plasma, or platelets suspended in plasma, are 
collected into a bag while the remaining constituents of the blood are returned to the donor. 
All cellular blood products produced by CBS are white cell reduced, referred to as leukocyte 
reduction (LR), by leukocyte reduction filtration or (in the case of apheresis platelets) during the 
apheresis procedure. Plasma components are not uniformly leukoreduced by filtration; however 
processing steps maintain a residual leukocyte level that averages <5x106 per unit. (Some CPD 
units may contain ≥5x106 leukocytes per unit thus the label for these plasma components does not 
indicate leukoreduction). Plasma products produced by the buffy coat method are not leukoreduced 
by filtration however this production method does reduce leukocyte numbers through centrifugation 
and separation of the buffy coat layer. 
Plasma produced by whole blood filtration is leukoreduced as the whole blood is filtered. There is 
no known therapeutic benefit to leukoreduction of frozen plasma, a non cellular component. 
This chapter describes the commonly prepared components (Red Blood Cells LR SAGM added, 
Pooled 
Platelets LR CPD, CPD Frozen Plasma (FP), Apheresis Fresh Frozen Plasma (FFPA), 
Cryosupernatant Plasma (CP), Cryoprecipitate), their indications, contraindications, storage and 
transportation requirements; and briefly describes dose, administration and available alternatives.  
Transfusion must be prescribed and administered under medical direction, and documentation of 
the identity of the units transfused must be retained indefinitely on the recipient’s medical record. 
Documented informed consent should be obtained apart from in an emergency situation. No 
medications or drugs, including those intended for intravenous use, may be added to the unit. 
Infusion of components should begin within 30 minutes of removal from an approved temperature-
controlled blood product storage device 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Red Blood Cells  
 
Description 
Whole blood is centrifuged to separate the RBC from the plasma and platelets. In the buffy coat 
production packs, filtration for LR occurs after initial centrifugation while for whole blood filtration 
packs, filtration occurs prior to centrifugation. 
The average volume of an RBC LR SAGM added unit is 304(+/-61) mL and it typically contains 
57(+/-16) g of hemoglobin with a hematocrit of approximately 0.65 and has an average residual 
leukocyte count of 0.32x106. RBC LR SAGM added is the only RBC product prepared 
by CBS. RBC LR SAGM added units are prepared from whole blood collected in CPD 
anticoagulant.  
The units are plasma reduced by centrifugation and platelet reduced by either centrifugation or 
filtration as well as filtered to reduce leukocytes. After removal of most of the plasma and/or the 
buffy coat, the additive solution, saline-adenine-glucose-mannitol (SAGM) is mixed with the RBC. 
Further modification of RBC components such as washing, deglycerolizing, irradiation and 
cytomegalovirus (CMV) testing are covered 
 
Indications 
The primary indication for a RBC transfusion is the augmentation of the oxygen-carrying capacity of 
the blood. Therefore, RBC transfusion is indicated in patients with anemia who have evidence of 
impaired oxygen delivery. For example, individuals with acute blood loss, chronic anemia and 
cardiopulmonary compromise, or disease or medication effects associated with bone marrow 
suppression may be indications for RBC transfusion. In patients with acute blood loss, volume 
replacement is often more critical than the composition of the replacing fluid(s). 
Effective oxygen delivery depends not only on the hemoglobin level, but on the cardiovascular 
condition of the individual. Younger people, therefore, will typically tolerate lower hemoglobin levels 
than older patients. 
Patients who develop anemia slowly develop compensatory mechanisms to allow them to 
tolerate lower hemoglobin values than patients who become acutely anemic. 
The decision to transfuse anemic patients should be made in each individual case 
There is no uniformly accepted hemoglobin value below which transfusion should always occur. 
However, many studies and 
guidelines support the use of a restrictive transfusion strategy both in the intensive-care unit (ICU) 
setting and with postoperative anemia. 
 
Contraindications 
RBC should not be given for volume replacement or for any reason other than correction of acute 
or chronic anemia when non-transfusion alternatives have been assessed and excluded. The 
decision to transfuse should not be based on a single hemoglobin or hematocrit value as a trigger 
without considering  
all critical physiologic and surgical factors affecting oxygenation in that patient. 
 
Dose and Administration 
A dose of one unit of compatible Red Blood Cells will increase the hemoglobin level in an average 
sized adult who is not bleeding or hemolyzing by approximately 1 g/dL or Hct by 3%. In neonates, a 
dose of 10-15 mL/kg is generally given, and AS-1 or AS-3 packed red cells with 
a hematocrit of approximately 60% will increase the hemoglobin by about 3 g/dL. 
RBC compatibility testing must be performed before RBC transfusion unless the situation is life 
threatening, or unless an infant under four months is being transfused and pre-transfusion testing of 
mother (or newborn) shows the absence of clinically significant RBC antibodies. In this setting, 
subsequent compatibility testing in the neonate can be waived until 4 months of age. Recipients 
must be transfused with ABO group-specific or ABO group-compatible RBCs).  
Rh-positive recipients may receive either Rh-positive or Rh-negative RBC but Rh-negative 
recipients should receive Rh-negative 



RBC except when these units are in short supply, and provided that there is a medically approved 
policy for switching Rh types. Transfusion of Rh-positive RBC should be avoided for Rh-negative 
women of child-bearing age.  
If transfusion will not be initiated within 30 minutes of removal of the unit from the hospital 
transfusion service or from an approved temperature-controlled blood product refrigerator or 
validated storage device, the unit should be returned immediately to prevent waste. 
Recipient vital signs must be recorded before, during and after transfusion. 
One unit of RBC should increase the hemoglobin concentration by approximately 10 g/L 
in an average size, non-bleeding adult. All blood and blood products for intravenous use must be 
administered through a sterile administration set with a standard pore size (170–260 μm) blood filter 
to remove clots or other debris. 
A physician should specify the rate of blood product infusion. Unless otherwise indicated by the 
patient's clinical condition, the rate of infusion of RBC LR SAGM added should be no greater 
 than 2 mL/minute (or less for pediatric/neonatal patients, see below) for the first 15 minutes of the 
transfusion.  
The patient should be observed during this period, since some life-threatening reactions could 
occur after the infusion of only a small volume of blood. 
 A unit of RBC can be infused over two hours in most patients. The transfusion should not take 
longer than four hours because of the risk of bacterial proliferation in the blood component at room 
temperature. If the patient cannot tolerate an infusion rate necessary to complete the transfusion 
within four hours, a partial unit should be administered. If this is indicated, the hospital transfusion 
service should be contacted to arrange for a “split” unit, one half of which can be retained in the 
transfusion service refrigerator (or validated storage device) until infusion of the first half unit is 
complete. 
The pediatric infusion rate is usually 2–5 mL/kg/hour. RBC LR SAGM added units are sometimes 
divided by the hospital transfusion service (depending on hospital services and policies) into several 
bags or syringes containing small volumes. The hospital transfusion service should be contacted if 
this is required. 
No medications or drugs, including those intended for intravenous use, may be added to the unit. 
Intravenous solutions administered with RBC component must be isotonic and must not contain 
calcium or glucose. Infusion with Lactated Ringers is not recommended as this solution contains 
calcium which can contribute to clotting of the red cell component. However, one recent study 
suggests that rapid infusion of RBC unit with Lactated Ringers does not result in clot formation 
(Levac B. et al., (2010)). Sterile 0.9% sodium chloride may be added or infused via a connector to 
the RBC unit on the order of a physician. 
 

Response: 

Unless the recipient is bleeding or hemolyzing, and provided the transfused red cells are compatible, 

the post-transfusion hemoglobin can be accurately predicted from the patientôs estimated blood volume, 

baseline red cell volume (=blood volume X venous hematocrit X 0.91) and transfusion volume. 

Transfused red cells have a half-life of approximately 30 days in the absence of other processes that would 

result in red cell loss or premature removal. 

 
Storage and Transportation 
The proper storage and transportation of blood components are critical to safe transfusion.  
Blood is abiological product and carries a risk of bacterial contamination if stored improperly. 
Improper storage may also affect the efficacy of blood component therapy. 
The shelf life of a RBC unit is 35 days from collection. Manipulation of the unit, including washing or 
irradiation, alters the shelf life. The expiry date is documented on each RBC  
unit collected. If the blood component is opened without the use of a sterile connection device, the 
shelf life is limited to 24 hours if stored at 2–6°C (or the original expiry date, whichever is sooner), or 
to four hours if stored above 6°C. Following irradiation the expiration of an RBC unit is 28 days from 
irradiation, or the original expiry date, whichever is earlier. Storage of blood products outside the 
transfusion service in satellite storage refrigerators carries an additional monitoring requirement for 
the hospital transfusion service. Processes must be in place to ensure satellite storage equipment 
is monitored, cleaned and calibrated at specified intervals. Processes to ensure that RBC units are 



selected from satellite refrigerators for only the patients for whom they are intended, should also be 
in place. 
RBC component must be stored at 2–6°C in a temperature-controlled storage device 
with an alarm system, air-circulating fan and continuous monitoring device. Records must be kept 
during storage and transportation that maintain the chain of traceability, in order to follow blood 
components from 
their source to final disposition and to ensure that appropriate conditions were present throughout 
this time frame. 
Maintaining proper storage temperature during transportation is essential. Transportation time 
should not exceed 24 hours. RBC and components with a required storage temperature of 2–6°C 
should be transported under validated conditions of 1–6°C; however, if the transit time is 24hours or 
less, a transport system validated to maintain an environmental temperature of 1–10°C is allowable. 
Visual inspection of each blood component to be shipped must be performed and documented. 
Validated shipping containers and standardized packing procedures are critical to this process. 
Some hospitals and regions use temperature-monitoring devices in one or more shipping 
containers in each shipment of blood and blood products to ensure the correct temperature during 
transportation. 
When RBC units accompany a patient, the issuing hospital transfusion service is responsible for 
notifying the receiving hospital transfusion service, which is then responsible for the final disposition 
documentation. 
 

RED BLOOD CELLS | UTILIZATION GUIDELINES 
Perioperative/Periprocedural: 
General: 
The function of a RBC transfusion is to augment oxygen delivery to tissues. Hemoglobin levels 
during active bleeding are imprecise measures of tissue oxygenation. 
Adequate or inadequate fluid resuscitation can significantly alter the measured hemoglobin 
concentration. In addition, a number of factors must be considered besides the blood hemoglobin 
level such as oxygenation in the lungs, blood flow, hemoglobinoxygen 
affinity and tissue demands for oxygen. 
Consequently, the adequacy of oxygen delivery must be assessed in individual patients, particularly 
in patients with limited cardiac reserve or significant atherosclerotic 
vascular disease. If available, mixed venous O2 levels, O2 extraction ratios, or changes in oxygen 
consumption may be helpful in assessing tissue oxygenation. Other factors to consider, in addition 
to the above, include anticipated degree and rate of blood loss and the effect of body temperature 
or drugs/anesthetics on oxygen consumption. Notwithstanding the above, the following 
recommendations are made by an American Society of Anesthesiologists  
Task Force: 
1. Transfusion is rarely indicated when the hemoglobin level is above 10 g/dL and is almost always 
indicated in patients when the hemoglobin level is below 6 g/dL; 
2. The determination of transfusion in patients whose hemoglobin level is 6-10 g/dL should be 
based on any ongoing indication of organ ischemia, the rate and magnitude of any potential or 

actual bleeding, the patientΐs intravascular volume status and risk of complications due to 

inadequate oxygenation. 
The use of alternative measures to reduce allogeneic red cell use should be considered, including 
preoperative autologous donation, intra-operative and post-operative autologous blood recovery, 
acute normovolemic  hemo dilution, and operative and pharmacologic measures that reduce blood 
loss. 

 

Critical Care: 
General: 
The same considerations regarding individualization of red cell transfusions apply to critical care as 
perioperative patients (see above). The effects of anemia must be separated from those of 
hypovolemia, although both can impede tissue oxygen delivery. Blood loss of greater than 30% of 
blood volume causes significant clinical symptoms but resuscitation with crystalloid alone is usually 



successful in young healthy patients with blood loss of up to 40% of blood volume (e.g., 2- liter 
blood loss in an average adult male). Beyond that level of 
acute blood loss after adequate volume resuscitation, acute normovolemic anemia will exist. 
However, oxygen delivery in healthy adults is maintained even with hemoglobin levels as low as 
 6-7 g/dL. Thus up to 40% of the blood volume in a bleeding, otherwise healthy 
young adult can be replaced with crystalloid without the need for red cell transfusion. 
In support of a conservative red cell transfusion policy in critical care is a multicenter, randomized, 
controlled trial comparing a transfusion trigger of 7 g/dL with a trigger of 9 g/dL in normovolemic 
critically ill patients. Overall 30-day mortality was similar in the two groups and in the subset of more 
seriously ill patients. However, in less acutely ill or younger patients, the restrictive strategy 
resulted in lower 30-day mortality. 
In support of considering cardiovascular status in the decision to transfuse red cells is  
a retrospective study of transfusion in elderly patients with acute myocardial infarction which 
showed lower short-term mortality when patients were transfu 
sed with a hemoglobin as high as 10 g/dL. Thus, transfusion triggers for red cells in critical care 
must be customized to defined patient groups, and the decision to transfuse must be made on the 
basis of individual patient characteristics. Unfortunately, the availability of carefully performed 
clinical trials to assist the clinician is extremely limited. 
 

Neonates: 
Neonates and Critically Ill Children: 
Infants may require simple or exchange transfusions for hemolytic disease of the newborn (HDN) or 
symptomatic anemia in the first months of life. 
The American Academy of Pediatrics has publishe guidance on specific indications for exchange 
transfusion for newborn infants 35 or more weeks of gestation with hyperbilirubinemia, including 
that caused by HDN. 
Infants with jaundice caused by HDN are at greater risk of bilirubin encephalopathy and are treated 

more intensively than infants with ΓphysiologicΔ jaundice at any given serum unconjugated 

bilirubin concentration. 
Apart from HDN, neonatal anemia occurs in many preterm infants because of iatrogenic blood loss 
for laboratory tests, concurrent infection or illness and inadequate hematopoiesis in the first weeks 
of life. Transfusion thresholds for preterm infants and critically ill children have been widely debated 
for years, but recent randomized studies support the use of a 
restrictive strategy (e.g. transfusion at lower hemoglobin thresholds) compared to more liberal 
criteria (e.g. transfusion at higher hemoglobin thresholds). 
In the multicenter PINT (Premature Infants in Need of Transfusion) study, 451 very low birthweight 
infants were randomly assigned to receive red cell transfusions either by restrictive or liberal 
criteria. Infants in the restrictive transfusion group had lower mean hemoglobin values than infants 
in the liberal group, and more infants avoided transfusion completely in the restrictive group (5%) 
compared to the liberal group (11%). There was no difference between the two groups in the 
composite outcome (death, severe retinopathy, bronchopulmonary dysplasia, and brain injury), 
supporting the use of restrictive transfusion criteria. In a smaller, singlecenter 
trial, Bell et al. randomized 100 preterm infants to either restrictive or liberal transfusion criteria, and 
found a reduction in the number of transfusions in the restrictive group. However, infants in the 
restrictive group were noted to have more apnea episodes and neurologic events than infants in the 
liberal group. 
In conclusion, the documented benefits of restrictive transfusion practice are a decrease in the 
number of transfusions and exposure to fewer RBC donors, if a limited-donor program is not used. 
It is possible that the higher hemoglobin values maintained in the liberal transfusion group in the 
study of Bell et al. compared with the corresponding group in the PINT trial may have 
decreased the risk of apnea and brain injury. 
These two randomized studies suggest that transfusion thresholds can be lower than what are 
currently followed in most hospitals, but identify the need for additional clinical studies. General 

guidelines for transfusion must take into consideration the infantsΐ cardiorespiratory 

status but transfusion decisions must be tailored to the individual patient. 
 



 
 
 
 
 
 
Table: General Guidelines For Small-volume (10-15 mL/kg) 
Transfusion To Infants: 
Maintain HCT between :                          Clinical Status 
40-45%                                        Severe cardiopulmonary disease* 
                                                    (e.g., mechanical ventilation >0.35 FiO2) 
 
30-35%                                        Moderate cardiopulmonary disease (e.g. less 
                                                     intensive assisted ventilation such as nasal supplemental oxygen) 
 
30-35%                                         Major surgery 
 
20-30%                                        Stable anemia, especially if unexplained breathing 
                                                     disorder or unexplained poor growth 
 
*Must be defined by institution  
Strauss R., ISBT Science Series 2006, 1:11-4, Blackwell Publishing Ltd., reprinted with permission. 
 
Less controversial are the results from the TRIPICU (Transfusion Requirements in the Pediatric 
Intensive Care Unit) study, which demonstrated a hemoglobin threshold of 7 g/dL for red-cell blood 
transfusion is not inferior to a treatment strategy using a hemoglobin 
 

Hematology/Oncology: 
Asymptomatic Chronic Anemia: 
Treat with pharmacologic agents based on the specific diagnosis (e.g., Vit B12, folic acid, 
recombinant erythropoietin, iron). 
Symptomatic Chronic Anemia: 
Transfuse to minimize symptoms and risks associated with anemia. Transfusion is usually required 
when hemoglobin is at 6 g/dL. 
Severe Thalassemia: 
Transfuse to help prevent symptomatic anemia and suppress endogenous erythropoiesis by 
maintaining hemoglobin at 9.5-10.5 g/dL. 
Sickle Cell Disease: 
Evidence-based clinical guidelines and consensus statements have outlined indications for 
transfusion in sickle cell disease. SCD patients should be transfused with leukocyte-poor, antigen-
matched blood to reduce the frequency of transfusion reactions and the development of antibodies. 
The choice between simple transfusion as opposed to exchange transfusion is often based on 
clinical judgment and available resources, with few clinical studies to guide decisions. In preparation 
for surgery requiring general anesthesia, however, simple transfusion to increase hemoglobin to  
10 g/dL was as effective as exchange transfusion in preventing perioperative complications in 
patients with sickle cell anemia and was associated with less blood usage and a lower rate of red 
cell alloimmunization. Chronic transfusion therapy to maintain the HbS below 30% of the total 
hemoglobin prevents first stroke in highrisk children with abnormal transcranial Doppler studies and 
prevents recurrent stroke in those with a history of infarctive stroke. The treatment goal for 
prevention of recurrent stroke may be relaxed to less than 50% HbS after several complication-free 
years, but treatment cannot be safely discontinued at any point. Similarly, prophylactic transfusion 
cannot be safely discontinued in children with sickle cell anemia who have abnormalities on 
transcranial Doppler studies at high risk of stroke (STOP 2). In contrast to simple transfusion, 
exchange transfusion can prevent iron accumulation and may reverse iron overload in chronically 
transfused patients. 
 



Controversial indications: 
Priapism 
Leg ulcers 
Pregnancy 
Preparation for infusion of contrast media 

ΓSilentΔ cerebral infarct and/or neurocognitive damage 

Inappropriate Indications and Contraindications: 
Ι Chronic, steady-state (asymptomatic anemia) 

Ι Uncomplicated pain episodes 

Ι Infection 

Ι Minor surgery that does not require general anesthesia 

Ι Aseptic necrosis of the hip or shoulder (unless indicated 

for surgery) 

Ι Uncomplicated pregnancy  

 
Available Alternatives 
In the treatment of chronic anemia, iron, vitamin B12, folic acid, and erythropoietin therapy may be 
considered, depending on the underlying cause of the anemia. At the time of publication, 
alternatives such 
as perflurocarbons and hemoglobin-based oxygen carriers are not available. 
 

SIDE EFFECTS AND HAZARDS OF Red Blood Cells TRANSFUSION  
Listed below are hazards specifically to components that contain red cells. 
1. Hemolytic transfusion reaction is the immunologic destruction of transfused red cells, nearly 

always due to incompatibility of antigen on the transfused cells with antibody in the recipientΐs 

circulation.  
The most common cause of severe, acute hemolytic reactions is transfusion of ABO-incompatible 
blood, resulting from identification errors occurring at some point(s) in the transfusion process. 
Serologic incompatibility undetected during pretransfusion testing is a much less common cause of 
acute hemolysis. If a hemolytic reaction is suspected, the transfusion must be stopped and the 
transfusion service laboratory notified. Information identifying the patient, the transfusion 
component, and associated forms and labels should be reviewed immediately to detect possible 
errors. 
 A postreaction blood sample, preferably drawn from a site other than the transfusion access, 
should be sent to the laboratory along with the implicated unit of blood and administration set. Acute 
hemolytic reactions characteristically begin with an increase in temperature and 
pulse rate; symptoms may include chills, dyspnea, chest or back pain, abnormal bleeding, or shock. 
Instability of blood pressure is frequent, the direction and magnitude of change depending upon 
the phase of the antigen-antibody event and the magnitude of compensatory mechanisms. In 
anesthetized patients, hypotension and evidence of disseminated intravascular coagulopathy (DIC) 
may be the first sign of incompatibility. Laboratory findings can include hemoglobinemia and/or 
hemoglobinuria, followed by elevation of serum bilirubin; in less catastrophic acute hemolytic 
reactions, a positive direct antiglobulin test (DAT) is commonly found. Treatment includes measures 
to maintain or correct arterial blood pressure; correct coagulopathy, if present; and promote and 
maintain urine flow. Rarely, acute hemolytic reactions may not be overtly apparent. Delayed 
hemolytic reactions occur in previously red-cell-alloimmunized patients in whom antigens on 
transfused red cells provoke anamnestic production of antibody that reaches 
a significant circulating level while the transfused cells are still present in the circulation; the usual 
time frame is 2 to 14 days after transfusion. Signs may include unexplained fever, development of a 
positive DAT, and unexplained decrease in hemoglobin/hematocrit. 
Hemoglobinemia and hemoglobinuria are uncommon, but elevation of lactic dehydrogenase (LDH) 
or bilirubin may be noted. Most delayed hemolytic reactions have a benign course and require no 
treatment. 
2. Antigens on transfused red cells may cause red cell alloimmunization of the recipient, who may 
experience red cell antibody-mediated reactions to subsequent transfusions. There is no practical 



way to predict or prevent alloimmunization in any specific transfusion recipient. Clinically significant 
antibodies to red cell antigens will usually be detected in pretransfusion antibody screening tests. 
3. Circulatory overload, resulting in pulmonary edema, can accompany transfusion of any 

component at a rate more rapid than the recipientΐs cardiac output can accommodate. Whole 

Blood creates more of a risk than Red Blood Cells because the transfused plasma adds volume 
without increasing oxygen-carrying capacity. Patients with chronic anemia have increased blood 
volumes and are at increased risk for circulatory overload. 
4. Iron overload is a long-term complication of repeated red cell transfusions. Each transfusion 
contributes approximately 250 mg of iron. 
Patients requiring multiple transfusions for aplastic anemia, thalassemias, or hemoglobinopathies 
are at far greater risk than patients transfused for hemorrhagic indications, because blood loss is an 
effective means of iron excretion. Patients with predictably chronic transfusion requirements should 
be considered for treatment with iron chelating agents. 
5. Nonimmunologic hemolysis occurs rarely, but can result from: 
a) introduction of hypotonic fluids into the circulation; 
b) effects of drugs co-administered with transfusion; 
c) effects of bacterial toxins; 
d) thermal injury to transfusion components, by either freezing or overheating; 
e) metabolic damage to cells, as from hemoglobinopathies or enzyme deficiencies; or 
f ) if sufficient physical or osmotic stresses develop, for example, if red blood cells are exposed to 
excessive heat by non-FDA approved warming methods, mixed with hypotonic solutions or 
transfused under high pressure through small gauge/defective needles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Platelets 
 

Description 
There are two types of platelet preparations, the more common of which is Pooled Platelets  
Platelets are prepared from a whole blood collection into a buffy coat collection system with CPD 
anticoagulant. Whole blood donations intended for platelet production are rapidly cooled to room 
temperature after collection. After transportation to the production site the units are separated by 
centrifugation and the red cells and plasma removed. The buffy coat layer between the red cells 
and plasma contains platelets and white blood cells. The buffy coats from four donations of the 
same ABO blood group, along with plasma from one of the same four donations are pooled 
together and further processed as well as LR by filtration in order to produce Pooled Platelets 
The pool is labeled as Rh negative only when all the donor units within the pooled product are Rh 
negative. The platelets are produced within 28 hours of collection and have a unique pool number 
identifier. Pooled Platelets have an average volume of 342 mL and a typical platelet yield of 
313x109. The shelf life is five days from the time of collection. The typical unit of Pooled Platelets 
LR CPD has an average residual leukocyte count of 0.006x106 and may also contain trace amounts 
of RBC. 
Apheresis Platelets, approximately equivalent to Pooled Platelets, are prepared by an automated 
in-line process using a chamber with flow patterns that separate the leukocytes from the platelets. A 
typical unit of Apheresis Platelets contains 351x109 platelets per bag, on average, with a mean 
residual leukocyte count of 0.021x106 per container with an average volume 329 mL. 

 
Indications 
Pooled Platelets are indicated in the treatment of patients with bleeding due to severely 
decreased platelet production and for patients with bleeding due to functionally abnormal platelets. 
Platelets should be administered to patients with platelet consumption only if there is significant 
bleeding. 
Decreased platelet counts due to dilution, with accompanying impairment of platelet function, may 
complicate massive transfusion in some settings. Treatment with Pooled Platelets LR CPD and/or 
specific coagulation factor components or plasma may be useful when bleeding is related to 
depletion. In most instances of dilutional thrombocytopenia, bleeding stops without transfusion. 
Pooled Platelets may be useful if given prophylactically to patients with rapidly falling or low 
platelet counts (usually less than 10x109/L) secondary to bone marrow disorders or chemotherapy. 
Transfusion of platelets may also be useful in selected patients with microvascular perioperative 
bleeding (platelet count less than 50x109/L). 
Indications for Apheresis Platelets are similar to those for Pooled Platelets. Apheresis Platelets may 
be selected on the basis of similar Human Leukocyte Antigen (HLA) typing to the recipient's when a 
recipient fails to respond to platelet transfusion because of demonstrated anti-HLA antibodies 
(alloimmune refractoriness). CBS maintains a national registry of HLA/HPA-typed donors to 
respond to these special clinical needs. Hospital transfusion services and CBS can facilitate 
provision of HLA matched platelets for patients with documented anti-HLA antibodies. 
The clinical effectiveness of platelet transfusions should be judged by clinical observation and post 
transfusion increments. Generally, each pool of platelets given to an adult patient is expected to 
increase the patient’s count by at least 15x109/L. Transfusion of Apheresis Platelets should result in 
increments similar to those achieved by transfusion of Pooled Platelets LR CPD. In practice, the 
post-transfusion platelet count often does not rise to the expected level. Sepsis, alloimmunization, 
fever, immune thrombocytopenic purpura (ITP) or disseminated intravascular coagulation (DIC) 
may contribute to a suboptimal response. 

 
Contraindications 
Platelet transfusions are not usually effective or indicated in patients with rapid platelet destruction 
associated with ITP unless a life-threatening bleeding episode is probable. Platelets are generally 
not recommended in patients with heparin-induced thrombocytopenia (HIT) and thrombotic 
thrombocytopenic purpura (TTP) which are thrombotic disorders associated with thrombocytopenia. 
It should be noted that such recommendations are not supported by high level evidence (Thachil J., 
(2010)). 



Dose and Administration 
Compatibility tests before transfusion are not necessary; however, blood grouping is required. It is 
important to use these components within their short expiry date; therefore ABO identical 
transfusion may not be the primary consideration when selecting platelets for transfusion. The 
donor plasma in the platelet unit should be ABO compatible (but not necessarily group-specific) with 
the recipient’s RBC. The same compatibility guidelines are used for platelets and plasma 
components.  
Pooled Platelets will have a unique pool identifier number. This donor pool number must be 
documented on the recipient’s medical record. 
Platelet components must be administered through a blood administration set with a standard blood 
filter. 
Infusion should be as rapid as can be tolerated by the patient or as specified by the ordering 
physician. 
The infusion must be completed within four hours of removal from the transfusion service. Recipient 
vital signs must be recorded before, during and after transfusion. 
The usual dose for an adult patient with bleeding and a platelet count below 10x109/L is one pool 
(one unit of a Pooled Platelets is considered one adult dose). A repeat platelet dose may be 
required in one to three days because of the short lifespan of transfused platelets (three to four 
days). 
Monitoring patient response by platelet counts (a post transfusion platelet count) approximately one 
hour after infusion may identify patients who become refractory. Consistent failure to obtain an 
improvement in hemostasis, or an increment in platelet count of less than 2.5x109/L/m2, may signify 
that the patient is refractory to platelets from unmatched donors. 
The corrected count increment (CCI) is a more precise method for measuring platelet response. 
This method determines the increase in platelet count adjusted for the number of platelets infused 
and the siz of the recipient. A CCI of at least 5x109/L is expected following a standard platelet 
transfusion. Poorer responses are sometimes seen. The formula for CCI is as follows: 
CCI = Post-transfusion platelet count/mL – Pre-transfusion platelet count/mL x body surface area (m2) 
                                             Number of platelets transfused x 1011 

For example, a patient with a nomogram-derived body surface area of 1.40 m2 is transfused with a 
unit of Apheresis Platelets. The average number of platelets in a unit of Apheresis Platelets is 
351x109 (or 3.5X1011). 
 The pre-transfusion platelet count was 2x109 /L. The patient’s platelet count from a sample of 
blood collected 15 minutes after transfusion was 29x109 /L. 
CCI = 29 - 2 x 1.40 = 10.8 
            3.5 

Response: 
Measure platelet count from 10 minutes to 3 hours after transfusion. Generally, expect an adult 
platelet count increment of approximately 7-10,000/ mm3 for each RDP given, or 30-60,000/ mm3 
for each SDP given. In neonates and infants, a dose of 5-10 mL/kg of platelets (RDP or SDP) 
should result in a 50-100,000/mm3 increment. 
At least 7.1 x 109 platelets/L are consumed daily in endothelial support functions, the equivalent of 
approximately one RDP daily for a 70 kg adult with 
marrow failure. 
Response to platelet transfusion is adversely affecte by the presence of fever, sepsis, 
splenomegaly, severe bleeding, consumptive coagulopathy, HLA 
alloimmunization and treatment with certain drugs (e.g., amphotericin B). 
 

Storage and Transportation 
Platelet components must be stored at 20–24°C under continuous agitation. Their shelf life is five 
days from the date of collection. Once opened, the expiry time is four hours from the time of 
opening unless aliquots are prepared using a sterile connection device. Aliquots obtained using 
such a device retain the five day expiry date and must contain a minimum residual volume that is 
dependent on the collection pack. For Apheresis Gambro Trima collection packs the minimum 
volume is 100 mL. For Haemonetics MCS collections packs the minimum residual volume in the 
original storage container is 200 mL.  



The collection and expiry dates must be indicated on the label of each pack. 
Platelet components carry an increased risk of causing septic reactions in the recipient because of 
their storage at room temperature. Platelets are cultured for bacteria using an automated blood 
culture system prior to release for patient use by CBS. 
Platelet agitators and incubators are required for storing platelet components. If the agitator is not 
contained in a platelet incubator, the ambient temperature must be recorded manually using a 
calibrated thermometer every four hours or through use of a constant room temperature monitoring 
device as long as platelet components are stored. 
 

PLATELETS | UTILIZATION GUIDELINES 
Perioperative/Periprocedural 
Cardiothoracic Surgery: 

a) Routine prophylactic transfusions are not required in the absence of bleeding. 
b) When coagulation parameters are not significantly abnormal, counts <100,000/mm3 
accompanied by major unexpected microvascular bleeding are appropriately treated with platelet 
transfusion. 

Other Surgical Procedures: 
a) Intraoperative platelet counts should be obtained to guide transfusion. Microvascular bleeding in 
the setting of potential dilutional thrombocytopenia may require empiric transfusion before counts 
are available. 
b) Prophylactic preoperative transfusion is rarely required for counts >100,000/mm3, is usually 
required for counts <50,000/mm3 and is guided by risk factors for 
intermediate counts. 
c) Procedures with insignificant blood loss or vaginal deliveries can be performed at counts 
<50,000/mm3 without prophylactic transfusion. 
d) Neurologic or ophthalmologic procedures require a platelet count near 100,000/mm3. 
e) Transfusion may be required with apparently adequate counts when known or suspected platelet 
dysfunction results in microvascular bleeding. 

Specific Procedures: 
a) When prophylactic transfusion is deemed necessary, a post-transfusion count should be 
obtained to assure an appropriate increment before performance of the 
procedure. 
b) In the absence of other coagulopathy, major invasive procedures require platelet counts of at 
least 40,000 to 50,000/mm3 (including CVP placement, paracentesis / thoracentesis, respiratory 
tract / GI biopsies, close liver biopsy, lumbar puncture, sinus aspiration & dental 
extraction). 
c) A threshold of 80,000/mm3 has been proposed for spinal epidural anesthesia. 
d) Fiberoptic bronchoscopy without biopsy by an experienced operator may be safely performed in 
the presence of a platelet count <20,000/mm3. 
e) GI endoscopy without biopsy may be safely performed at platelet counts <20,000/mm3. 

Platelet Function Defects: 
Patients with congenital or acquired defects in platelet function may be transfused for critical 
bleeding or before major surgery regardless of the platelet count. Transfusion is generally not 
indicated when platelet dysfunction is extrinsic to the platelet (e.g., uremia, certain types of von 
Willebrand Disease, hyperglobulinemia) since transfused platelets function no better than the 

patientΐs own platelets. When platelet surface glycoproteins are missing (e.g., Glanzmann 

Thrombasthenia, Bernard-Soulier Syndrome), transfusion should be undertaken only when more 
conservative efforts to manage bleeding fail since alloimmunization 
may cause future life-threatening refractoriness. 

Antiplatelet Agents: 
Thienopyridine platelet ADP receptor inhibitors and direct glycoprotein IIb/IIIa inhibitors impair 
platelet function. Platelets should not be transfused prophylactically without thrombocytopenia, but 
high dose therapeutic transfusion may be required for lifethreatening hemorrhage in patients on 
these drugs. 
 



Neonates: 
Neonates undergoing invasive procedures / minor surgery or experiencing clinically significant 
bleeding may be transfused at <50,000/mm3. For major surgery or bleeding in the face of additional 
hemostatic stressors (e.g., disseminated intravascular coagulation, necrotizing 
enterocolitis) transfusion is appropriate at counts <100,000/mm3. 

Critical Care: 
Massive Transfusion: A transfusion target of >50,000/mm3 is recommended for 
acutely bleeding patients and >100,000/mm3 for those wit multiple trauma or CNS injury. The 

platelet count may fall below 50,000/mm3 when >1.5Έ2 blood volumes have been replaced with red 

cells. In the presence of microvascular bleeding, transfusion may be appropriate when counts are 
known or suspected to be <100,000/mm3.  
Disseminated/Local Intravascular Coagulation (DIC/LIC) and/or Sepsis: 
Microvascular bleeding is treated in children and adults with platelet counts <50,000/mm3 or 
neonates <100,000/mm3. 

Neonates: 

A prophylactic transfusion trigger of <20,000/mm3 for stable neonates at term, or <30,000/mm3 for 
stable premature neonates, is justified. High-risk neonates (those with extremely low birthweight, 
perinatal asphyxia, sepsis, ventilator assistance with an FIO2>40% or clinical instability) may 
be transfused at <30,000/mm3 at term or <50,000/mm3 if premature.  
Infants on extracorporeal membrane oxygenators (ECMO) are usually transfused to maintain a 
platelet count >100,000/mm3 

 
Hematology/Oncology: 
Acute Leukemia and Following High Dose Chemotherapy: 

A prophylactic transfusion trigger of 1֒0,000/mm3 may be used for stable patients, except as noted 

below Patient-specific clinical data may increase the threshold at which prophylactic transfusion is 
desirable (e.g., major/minor bleeding, coagulopathy, drug-induced platelet dysfunction, fever/sepsis, 
hyperleukocytosis, planned procedures, use of antithymocyte globulin, serious mucositis or cystitis, 
acute graft-versus-host disease, liver dysfunction/veno-occlusive disease or rapid decline in 
counts). Prophylactic platelets may also be given at higher counts when availability of compatible 
platelet products is reduced (e.g., short-dated matched units). 
Higher-than-usual doses of platelets result in longer intervals between transfusions which may be of 
value in the outpatient setting. 

Therapeutic transfusion for major bleeding should maintain counts 5֓0,000/mm3. 

Chemotherapy for Solid Tumors: 
The usual prophylactic transfusion trigger is 1֒0,000/ mm3. The greater risk of bleeding from 

bladder neoplasms / necrotic tumors and the serious impact of even minor bleeding in patients with 
limited physiologic reserve may warrant a transfusion trigger of 

2֒0,000/mm3. 

Transfusion Refractoriness: 
a) Post-transfusion platelet counts obtained 10-60 minutes after infusion should be obtained 
whenever possible. The 10-60 minute post infusion count measures transfusion recovery which is 
most 
sensitive to immune platelet destruction. Postinfusion counts at 24 hours assess platelet survival, 
which is more sensitive to non-immune factors such as sepsis, splenomegaly, DIC, etc. The 
American Society of Clinical Oncology recommends that additional products be given if post 
transfusion counts are unacceptable. 
b) Alloimmune refractoriness is more likely in the setting of at least two consecutive poor platelet 
increments at 10-60 minutes after transfusion. Alloimmunization should be confirmed by 
demonstration of antibodies to platelets (e.g., to human leukocyte antigens [HLA] or human platelet 
antigens [HPA]). Single donor products identified by HLA/HPA matching and/or crossmatching 
should be transfused. In the absence of HLA/HPA-compatible products, fresh ABO-compatible units 
are preferred. 



c) The incidence of HLA alloimmunization has been shown to be reduced by the use of 
leukoreduced blood products (platelets and RBCs) in any patient expected to receive multiple 
platelet transfusion during the course of therapy. 
d) Severely alloimmunized patients who do not respond to available matched products do not 
benefit from unmatched prophylactic platelet transfusions and should only be transfused for active 
bleeding. 

Idiopathic Thrombocytopenic Purpura (ITP): 
a) Patients who experience major, life-threatenin bleeding or intraoperative hemorrhage should 
receive high-dose platelet transfusions. 
b) Prophylactic transfusions are usually inappropriate since transfused platelets do not survive any 

longer than patientsΐ native platelets. Transfusion may be considered before elective splenectomy 

with platelet counts 1֒0,000/mm3. 

Thrombotic Thrombocytopenic Purpura (TTP) 
and Heparin-Induced Thrombocytopenia with Thrombosis (HITT): 

Due to the significant risk of fatal thrombosis, platelets should only be transfused in the setting of 
lifethreatening hemorrhage. 

Post-Transfusion Purpura (PTP): 
Platelets may be used therapeutically for severe bleeding. Transfusion of randomly selected 
platelets is usually ineffective. Though efficacy is not well documented, human platelet antigen 
(HPA)-1a (PlA1) - negative platelets are frequently given empirically while specific alloantibody 
testing is in progress. High-dose intravenous immunoglobulin is the treatment of choice 
for PTP. 

Neonatal Alloimmune Thrombocytopenia (NAIT): 
Platelets should lack the HPA recognized by circulating maternal antibodies, although concentrates 
from random donors may be effective when matched platelets are unavailable. If maternal platelets 
are used, they should be washed or volume-reduced and irradiated. 

Aplastic Anemia: 
Transfuse stable patients prophylactically at counts 5֒,000/mm3 and patients with fever or minor 

hemorrhage at counts 6,000-10,000/mm3 
 

Available Alternatives 
Apheresis Platelets may be used instead of Pooled Platelets LR CPD whenever supply and 
demand allow. There are no known alternatives to platelet concentrates. 

 

SIDE EFFECTS AND HAZARDS OF Platelets TRANSFUSION  
Listed below are hazards that apply specifically to components that 
contain platelets. 
1. Bacterial Contamination: Platelet products are the most likely among blood components 
to be contaminated with bacteria. 
Gram-positive skin flora are the most commonly recovere bacteria from contaminated 

platelet units. Symptoms may include high fever ( 2֓.0 C or 3֓.5 F rise in temperature), 

severe chills, hypotension, or circulatory collapse during or immediately after 
transfusion. Prompt management should include broad-spectrum antibiotic therapy along 
with cultures of patient sample, suspected  

blood component(s), and administration set. Gramΐs stain of 

suspected contaminated unit(s) may be helpful. 
2. Platelet Alloimmunization: Platelets bear a variety of antigens, including HLA and 
platelet-specific antigens. Patients transfused with platelets often develop HLA antibodies. 

The patient may become refractory to all but HLA-selected platelets (see ΓPlatelets 

PheresisΔ). When platelets are transfused to a patient with an antibody specific for an 

expressed antigen, the survival time of the transfused platelets may be markedly 
shortened. Nonimmune events may also contribute to reduced platelet survival. It is 



possible to suggest the presence of immune or nonimmune platelet refractoriness by 
assessing platelet recovery soon after infusion, i.e., 10- to 60-minute postinfusion platelet 
increment. 
 In immune refractory states secondary to serologic incompatibility, there is poor recovery 
in the early postinfusion interval. 
In nonimmune mechanisms (i.e., splenomegaly, sepsis, fever intravascular devices, and 
DIC) platelet recovery within 1 hour of infusion may be adequate while longer-term survival 
(i.e., 24-hour survival) is reduced. Serologic tests can confirm the presence of 
alloimmunization. Serologic tests may also be helpful in selecting platelets with acceptable 
survival. 
3. Red Cell Alloimmunization: Immunization to red cell antigens may 
occur because of the presence of residual red cells in Platelets. 
When Platelet units from Rh-positive donors must be given to an 
Rh-negative female of childbearing potential because of lack of 
availability of Rh-negative Platelets, prevention of D immunization 
by use of Rh Immune Globulin should be considered. In some 
patients, out-of-group Platelets suspended in incompatible 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Plasma Components 
 
Description 
The main types of plasma components produced by CBS are described in Table 2. 
Table 2: Description of plasma components produced by CBSe Description 

 

Frozen Plasma CPD (FP): Approximately 293 mL of plasma separated from an individual unit of whole blood collected in 

CPD anticoagulant and placed in a freezer at <-18ęC within 24 hours after donation; contains all coagulation factors except has 
slightly reduced amounts of clotting Factors V and VIII. On average, FP contains 0.91 IU of Factor VIII / mL. 

Apheresis Fresh Frozen Plasma (FFPA) : Plasma collected by apheresis and frozen within eight hours of donation; 
contains both labile clotting Factors V and VIII, plus non-labile coagulation factors. Trisodium citrate anticoagulated units have an 
average volume of 495 mL while ACD-A anticoagulated FFPA has an average volume of 214 mL. FFPA units contain an average 
of 1.15 IU of Factor VIII/mL. 

Cryosupernatant Plasma CPD (CSP) : Approximately 285 mL of plasma separated from an individual unit of whole 

blood prepared following cryoprecipitate production; contains all coagulation factors but has reduced levels of the high molecular 
weight von Willebrandôs factor (vWF) multimers. 
 

Immediately following collection from a normal donor, plasma contains approximately 1 unit/mL of 
each of the coagulation factors as well as normal concentrations of other plasma proteins. 
Coagulation Factors V and VIII, known as the labile coagulation factors, are not stable in plasma 
stored for prolonged periods at 2–6˚C; therefore, plasma is stored in the frozen state at -18˚C or 
lower.  
FFPA (i.e., plasma placed in a freezer within eight hours of collection) contains approximately 87% 
of the Factor VIII present at the time of collection, and according to Canadian standards must 
contain at least 0.70 IU/mL of Factor VIII. FP (i.e., plasma placed in a freezer within 24 hours of 
collection) contains Factor VIII levels that are approximately 70–75% of the levels present at the 
time of collection. The levels of Factor V, as well as the levels of other coagulation factors, are not 
significantly decreased from baseline in plasma frozen within 24 hours of collection. 
 

Indications: 
Given the fact that FFPA is no longer used to treat patients with isolated Factor VIII or von 
Willebrand’s factor deficiencies and that the studies have shown that the levels of Factor VIII in FP 
are only slightly lower than those in FFPA, in most clinical situations where these products are 
indicated, FP and FFPA may be used interchangeably. 
There is broad general consensus that the appropriate use of FFPA/FP is limited almost exclusively 
to the treatment or prevention of clinically significant bleeding due to a deficiency of one or more 
plasma coagulation factors. Such situations potentially include the treatment of: 

a. bleeding patients or patients undergoing invasive procedures who require replacement of multiple coagulation 
factors (such as patients with severe liver disease or DIC); 

b. patients with massive transfusion (replacement of patientôs blood volume in less than 24 hours) with clinically 
significant coagulation abnormalities; 

c. patients on warfarin anticoagulation who are bleeding or need to undergo an invasive procedure before vitamin 
K can reverse the warfarin effect and for whom prothrombin complex concentrates are not indicated, or not 
available; 

d. patients with rare specific plasma protein deficiencies for which no more appropriate or specific alternative 
therapy is available; patients requiring treatment of thrombotic thrombocytopenic 

e. purpura (TTP) and adult hemolytic uremic syndrome (HUS) by plasma exchange. 
 
FFPA (or FP) may also be used in the preparation of reconstituted whole blood for exchange 
transfusion in neonates. CSP is used in the treatment of TTP and adult hemolytic uremic syndrome 
(HUS) by plasma exchange, or may be used in treatment of multifactor deficiency, particularly when 
fibrinogen replacement is not required. For example, CSP may also be used for treatment of 
patients on warfarin anticoagulation who are bleeding or need to undergo an invasive procedure 
before vitamin K can reverse the warfarin effect and for whom prothrombin complex concentrates 
are not indicated, or not available. FFPA or FP is usually used in these situations when CSP is not 
available. 
 



Table 3: Indications for plasma component transfusion by condition/clinical circumstance 
Condition/Clinical Circumstance Frozent 

Reversal of warfarin therapy when PCC and/or 

vitamin K is not indicated or available                                           FP ð FFP - Cryosupernatant 
 

Correction of microvascular bleeding when 

laboratory testing demonstrates coagulopathy                            FP ð FFP  
 

Liver disease                                                                                                        FP ð FFP  
 

Massive transfusion                                                                                         FP ð FFP - 
 

Exchange transfusion in neonates                                                            FP ð FFP  
 

TTP or adult HUS plasma exchange therapy                                        FP ð FFP - Cryosupernatant 

 

Patients with selected coagulation factor deficiency 
or rare plasma protein deficiencies when specific 

alternative therapy is not available                                                 FP ð FFP  
 

Guidelines for reversal of oral anticoagulant therapy using plasma or prothrombin complex 
concentrates are available from the National Advisory Committee on Blood and Blood products 
(www.nacblood.ca).  
. 

Contraindications 
Plasma transfusion is not indicated for volume replacement alone or for a single coagulation factor 
deficiency if specific recombinant products or plasma-derived virally inactivated products are 
available. 
FFPA/FP should not be used to treat hypovolemia without coagulation factor deficiencies. In those 
situations, hypovolemia should be treated with other plasma volume expanders such as 0.9% 
sodium chloride injection; lactated Ringer’s solution; albumin; or pentastarch. 
Do not use plasma when coagulopathy can be more appropriately corrected with specific therapy 
such as vitamin K, prothrombin complex concentrates, cryoprecipitate, or specific coagulation factor 
replacement. 
Do not use cryosupernatant plasma for conditions that require fibrinogen, Factor VIII or von 
Willebrand's factor replacement. 

 
Dose and Administration 
The volume transfused depends on the clinical situations, recipient size, and when possible should 
be guided by serial laboratory assays of coagulation function. In general, the dose to achieve a 
minimum of 30% of plasma clotting factor concentration is attained with the administration of 10–15 
mL/kg of body weight, except for the treatment of warfarin reversal in which 5–8 mL/kg body weight 
will usually accomplish the desired outcome. 
Plasma components must be ABO compatible with the recipient’s RBC blood type but not 
necessarily be group specific . 
To be compatible, the plasma component should not contain ABO antibodies that may be 
incompatible with the ABO antigens on the patient’s RBC. If there is no ABO group available for the 
recipient, a type and screen will be required to determine compatibility. 
Thawing may take 12–30 minutes depending on the thawing method used by the hospital 
transfusion service. (FFPA will take longer to thaw because of the volume, and length of time to 
thaw is dependent on thawing equipment used). Upon completion of thawing, transfuse immediately 
or store FP in an alarmed, 
continuously monitored refrigerator at 1–6°C for up to five days. Note that FFPA (500 mL in 
trisodium citrate) is collected in an open system and can be stored for only 24 hours after thawing. 
Similarly CSP should be transfused within 24 hours once thawed. Once thawed, plasma 
components cannot be refrozen. 

http://www.nacblood.ca/


If transfusion of the plasma unit will not be initiated within 30 minutes of removal from the 
temperaturecontrolled blood product refrigerator or storage/transportation device, it should be 
returned immediately to prevent waste. 
Plasma components must be administered through a blood administration set with a standard blood 
filter. Infusion should be as rapid as can be tolerated by the patient or as specified by the ordering 
physician. Recipient vital signs must be recorded before, during and after transfusion 
 
Response: 
Frozen Plasma used to correct coagulation abnormalities should stop bleeding and bring 
the APTT and PT within the hemostatic range, but transfusion will not always correct these values, 
or the correction may be transient. Frozen Plasma used to treat TTP should result in an 
increasing platelet count associated with a decrease in serum lactate dehydrogenase. 
 

Storage and Transportation 
Frozen plasma components must be stored in a controlled, monitored freezer. Units must not be out 
of the controlled blood storage freezer for longer than 30 minutes. Thawed units must not be 
refrozen.  
See Table 5 for the shelf life of plasma components. 
Table 4: Shelf life of plasma components 
Component Shelf life when frozen Shelf life when thawed 

Frozen Plasma CPD (FP)                               5 days at 1ï6°C 
Fresh Frozen Plasma Apheresis (FFPA)     12 months at -18°C or colder 24 hours at 1ï6°C 
Cryosupernatant Plasma CPD (CSP)           24 hours at 1ï6°C 
 

FROZEN PLASMA | UTILIZATION GUIDELINES  

Perioperative:  
Warfarin and Liver Disease: 
Frozen Plasma may be used to treat multiple coagulation factors (e.g., liver disease) prior to an 
invasive procedure that would create a risk of bleeding. However, the response may be 
unpredictable and complete normalization of the hemostatic defect does not occur. 
Patients with liver disease or those taking warfarin may safely undergo operative or invasive 

procedure when the PT is 1֒.5 times mid-range normal. 

Frozen Plasma is indicated for patients on warfarin only if there is serious bleeding or urgent 
reversal of warfarin effect is necessary. Other patients can be treated simply with withdrawal 
of warfarin and administration of vitamin K. 
Factor Deficiency: 
Prophylactic correction of a known factor deficiency for which specific concentrates are unavailable 
is guided by recommended perioperative hemostatic levels for each type of procedure. 
Massive Transfusion and Cardiopulmonary Bypass: 
Frozen Plasma may be used to treat excessive microvascular bleeding, as determined on visual 
assessment of the operative field jointly by the anesthesiologist and surgeon when the coagulation 
screening test results are abnormal or not available in a timely fashion. However, microvascular 
bleeding may be a result of hypofibrinogenemia or residual heparin effect. 
 

Critical Care: 
Warfarin: 
Patients on warfarin who experience serious bleeding are treated with Vitamin K (at a dose 
determined by the INR) and Frozen Plasma or prothrombin complex concentrates as clinically 
warranted. 
Acute Disseminated Intravascular Coagulation: 
Addressing the underlying cause is the foundation of treatment, and the patient is supported with 
transfusion of Frozen Plasma in combination with Platelets and Cryoprecipitate. If there is no 
bleeding, blood products are not indicated prophylactically, 
regardless of the results of laboratory tests. 
Thrombotic Thrombocytopenic Purpura: 
If plasma exchange is not immediately available, simple transfusion of plasma can be a useful 



alternative until exchange can be started 

 

Hematology: 
Specific Plasma Protein Deficiencies: 
Deficiencies of other isolated plasma proteins and factors in a setting where concentrates are not 
readily available are also treated with Frozen Plasma: 
a) Treatment or prophylaxis of thromboembolism in antithrombin, protein C and protein S 
deficiencies. 
b) Heparin resistance (antithrombin III deficiency) in a patient requiring heparin 
c) Therapy of acute angioedema or preoperative prophylaxis in hereditary C1-inhibitor deficiency. 
 

Available Alternatives 
Frozen plasma (FP) and Fresh Frozen Plasma Apheresis (FFPA) may be used interchangeably 
depending on indication, supply and demand. 
Vitamin K should be used for warfarin reversal when the patient is not bleeding and does not 
require an 
invasive procedure. Patients requiring rapid reversal of warfarin due to bleeding, bleeding risk or an 
urgent 
invasive procedure may benefit from use of a prothrombin complex concentrate. 

 
SIDE EFFECTS AND HAZARDS OF Fresh Frozen Plasma (FFP) TRANSFUSION 
 Antibodies in the plasma may react with the recipient s red cells, causing a positive DAT. In rare 
instances, TRALI may develop 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Cryoprecipitate 
Description 

Each 10±4 mL bag of Cryoprecipitate (cryo) contains, a mean of 432 mg of fibrinogen (+/- 264 mg). 

Indications 
Over the last several years a number of factors have completely changed the clinical indications for 
the use of Cryoprecipitate. These factors include a better understanding of the coagulation system; 
more attention to the non-factor VIII factors within cryoprecipitate; concern about viral inactivation; 
and, the development of alternative products. 
The current primary uses of Cryoprecipitate are for fibrinogen replacement in acquired 
hypofibrinogenemia 
or as empiric therapy in a bleeding patient. Generally, a plasma fibrinogen level of less than 1.0 g/L, 
as might occur in DIC or fibrinogenolysis, provides an objective basis for Cryoprecipitate therapy. 
Apart from the historical use of Cryoprecipitate as a Factor VIII concentrate for hemophilia and von 
Willebrand’s disease, there are no prospective studies demonstrating evidence-based outcomes for 
the use of Cryoprecipitate. See the “Available Alternatives” section below for information on use of 
recombinant products for these conditions. 
Despite the paucity of evidence, Cryoprecipitate is widely accepted as one of the products used to 
treat bleeding due to hypofibrinogenemia. These conditions include rare cases of 
hypofibrinogenemia or dysfibrinogenemia and, more commonly, acquired conditions with multiple 
factor deficiencies (e.g., DIC, post-thrombolytics, massive transfusion, or liver disease). These are 
complicated conditions and Cryoprecipitate is only one part of the clinical management of such 
patients. Fibrinogen deficiency should be documented, and the product should only be used if there 
is active bleeding or a planned surgical procedure. While studies documenting efficacy in these 
settings is very limited, these are relatively common conditions and there is considerable clinical 
experience using Cryoprecipitate. In some cases, 
fibrinogen concentrates, available currently as a Special Access product, may be an appropriate 
alternative. 
 

Contraindications 
Usually, Cryoprecipitate is not indicated unless results of laboratory studies indicate a fibrinogen 
concentration of 1.0 g/L or less. Specific factor and/or recombinant concentrates are preferred, 
when available, because of the reduced risk of transfusion-transmissible diseases. 
Cryoprecipitate should not be used to make fibrin glue. Virally inactivated commercial products 
should be purchased for this purpose. 
Cryoprecipitate is not recommended in the treatment of hemophilia A, or in most cases (see below) 
in the treatment of von Willebrand’s disease. 

 
Dose and Administration 
One unit of Cryoprecipitate contains approximately 432 mg of fibrinogen. The amount of 
Cryoprecipitate required for transfusion will depend on the severity and nature of the bleeding 
condition. The amount of Cryoprecipitate needed to raise the fibrinogen concentration of plasma 
can be calculated as follows: 
Step 1. Weight of the patient (kg) x 70 mL/kg = blood volume in mL. 
Step 2. Blood volume in mL x (1.0 ï patient hematocrit) = plasma volume in mL. 
Step 3. Desired fibrinogen ï actual fibrinogen x plasma volume (mL) = mg fibrinogen required. 
Step 4. mg fibrinogen required/432 mg per Cryoprecipitate unit = units of Cryoprecipitate required 

Many facilities use the generic dose of up to one unit of Cryoprecipitate/5–10 kg (1–2 U/10 kg) body 
weight, as required to maintain fibrinogen >1 g/L and monitored by fibrinogen levels, as directed by 
the hospital transfusion service medical director for treatment of hypofibrinogenemia. 
The same standards as for the other blood components concerning prescription, informed consent 
and addition of medications apply to Cryoprecipitate. This component is often pooled by the hospital 
transfusion service personnel or may be given sequentially.Small quantities of normal saline are 
introduced to rinse each bag in the pooling process. 
Pooled Cryoprecipitate may have a single pool number and the label will indicate the number of 
units in the pool. This number and the number of units in the pool must be documented. If no pool 
number exists, each donor unit number must be documented on the medical record. 



If the transfusion will not be initiated within 30 minutes of removal from the temperature-controlled 
blood product storage device, the product should be returned immediately to prevent deterioration 
and waste. Cryoprecipitate may be administered through a blood administration set with a standard 
blood filter or as a bolus injection by trained personnel. Infusion should be as rapid as can be 
tolerated by the patient or as specified by the ordering physician. 
Recipient vital signs must be recorded before, during and after transfusion. 
 

Response: 
Pretransfusion and posttransfusion coagulation factor levels should be determined to assess the 
adequacy of the cryoprecipitate dose. 
One unit of cryoprecipitate per 10 kg of body weight raises plasma fibrinogen concentration by ~ 50 
mg/dL in the absence of continued consumption or massive 
bleeding (assuming minimum fibrinogen content per bag of cryo). 
 

Storage and Transportation 
Cryoprecipitate must be stored in a controlled, monitored freezer. See Table 6 for shelf life of 
cryoprecipitate stored in a closed system. If the Cryoprecipitate is pooled, all units will have been 
opened and must be used within four hours. 
Table 5: Shelf life of Cryoprecipitate 
  Shelf life when frozen                                         12 months at -18°C or colder                        
  Shelf life when thawed                                      Up to 4 hours stored at 20ï24°C 

Note: Units must not be out of the controlled environment of the blood storage freezer for longer than 30 minutes, 
and they must not be refrozen. 

CRYOPRECIPITATED AHF | UTILIZATION GUIDELINES 
Perioperative: 
Fibrin Sealant: 
Both autologous and allogeneic cryoprecipitate units have been used in the preparation of fibrin 
sealant for topical use, but commercially produced, viral inactivated fibrin sealant 
is preferable with respect to safety and efficacy. 
Oncology: 
Hypofibrinogenemia / dysfibrinogenemia: 
Transfuse for bleeding associated with fibrinogen levels <100 to 120 mg/dL or reduced functional 
levels of fibrinogen. 
 

Critical Care 
Cryoprecipitate is especially useful when it is not possible to give enough FFP to provide adequate 
levels of fibrinogen without volume overloading the patient. 
Cryoprecipitate has been used for uremic bleeding, but efficacy has not been clearly demonstrated, 
and 1-deamino-8-D-arginine vasopressin (DDAVP) and other 
modalities are preferred. 
Cryoprecipitate should not be used in the critical care setting as a source of fibronectin to improve 
reticuloendothelial system function. 
Massive Transfusion: 
Transfuse for bleeding in massively transfused patients when the fibrinogen level is documented to 
be <100 mg/dL. This not likely to occur until after ~1 1/2 blood 
volumes are replaced. 
Hypofibrinogenemia / dysfibrinogenemia: 
Transfuse for bleeding. Most cases of hypofibrinogenemia/ dysfibrinogenemia in critical care 
are associated with DIC or hepatic insufficiency. 
 

Hematology 
Congenital fibrinogen deficiencies are uncommon, and are variably associated with bleeding. The 
treatment of patients with an isolated fibrinogen deficiency should be 
reserved for episodes of clinical bleeding, or when there is a significant risk of bleeding 
complications due to an invasive procedure or pregnancy. 



For hemophilia A or vWD, cryoprecipitate should only be used if appropriate recombinant or virus- 
inactivated Factor VIII or Factor VIII:vWF concentrates are not available. DDAVP is the treatment of 
choice for type 1 vWD. 
Congenital afibrinogenemia / Congenital and acquired dysfibrinogenemia: 
Transfuse for bleeding or risk of bleeding associated with a fibrinogen level <100 mg/dL by a 
quantitative o functional assay. 
Factor XIII deficiency (Rare): 
a) Transfuse for bleeding and prophylaxis. 
b) Factor XIII deficiency is rare, and characterized by bleeding and poor wound healing. 
c) Factor XIII has a half-life of 4 to 14 days, and only ~ 1-5% activity levels are needed to control 
bleeding. Newborns with Factor XIII deficiency should be placed on a 
prophylactic regimen of replacement therapy because of the high incidence of intracranial 
hemorrhage. 
d) Virus inactivated Factor XIII concentrates are preferred for the treatment of Factor XIII deficient 
patients, bu are not readily available. Cryoprecipitate can be given in doses of one bag per 10-20 kg 
of body weight every 3 to 4 weeks. FFP can also be used. 

 
Available Alternatives 
Alternative (virally inactivated) and recombinant products are available in most settings. 
In Canada, use of Cryoprecipitate for hemophilia has been effectively replaced by DDAVP for the 
treatment of patients with mild hemophilia A and commercial recombinant or plasma derived Factor 
VIII concentrates for patients with more severe disease. Cryoprecipitate is not recommended in the 
treatment of hemophilia A. 
The treatment of von Willebrand’s disease and its variants (three types, several subtypes and 
variants) is complex. DDAVP is the product of choice and is effective in 80–85% of all von 
Willebrand’s disease. 
Commercial Factor VIII concentrate rich in von Willebrand’s factor (e.g., Humate-P™ or Wilate™) is 
effective in most other cases. The only possible role for Cryoprecipitate may be in rare, emergency 
settings or unusual cases that have not previously responded to DDAVP and Factor VIII/vWF 
concentrate. 
The Association of Canadian Hemophilia Clinic Directors Guidelines include the following 
statement: ñIn rare instances, the use of Factor VIII concentrate fails to stop the bleeding episode. 
In such cases the use of Cryoprecipitate, potentially supplemented by platelet concentrates, should 
be considered.ò 
For the replacement of fibrinogen and Factor XIII deficiency commercial virally-inactivated 
concentrates such as fibrinogen concentrate and Factor XIII concentrate are the preferred 
treatment. However these products are not licensed in Central blood bank.  
Congenital Factor XIII deficiency is rare and commercial Factor XIII concentrates are available for 
use in such patients. Acquired Factor XIII deficiency is also rare, and treatment options include 
FFPA, Factor XIII concentrate, Cryoprecipitate, immunosuppressive drugs and steroids. 
Cryoprecipitate as a fibrinogen source, combined with thrombin, has been used to prepare in-house 
fibrin glue. 
 With availability of commercial preparations (virally inactivated), Cryoprecipitate should no longer 
be used for this purpose. 
Cryoprecipitate does contain fibronectin that has been suggested and used to improve 
reticuloendothelial function in critically ill patients with sepsis. There is, however, insufficient 
information to recommend its use in this setting. 
In summary, the primary use of Cryoprecipitate is for fibrinogen replacement, or empirically in a 
bleeding patient or patient with new microvascular bleeding. Cryoprecipitate may still have a small 
role in rare cases of von Willebrand’s disease where other products have failed. Alternative (virally 
inactivated) products are available in most other settings. 

SIDE EFFECTS AND HAZARDS OF Cryoprecipitated-AHF TRANSFUSION  
If a large volume of ABO-incompatible cryoprecipitate is used, the 
recipient may develop a positive DAT and, very rarely, mild hemolysis. 

 



Albumin 
What is Albumin? 
Albumin has a molecular weight of approximately 67 000 Daltons with a low serum viscosity due to 
its shape. It is a highly soluble net negatively charged molecule capable of binding to both cations 
and anions.  
Total body albumin measures about 300 g, of which 40% (120 g) is in the plasma compartment. 
Serum albumin is synthesized in the liver. Daily albumin synthesis in a normal adult approximates 
16 g. 
Several hormones have the ability to increase the body’s ability to synthesize albumin, but 
malnutrition, stress, medications and aging all potentially decrease production. For each 500 mL of 
blood lost, only 12 g (4% of body total) of albumin is lost; thus albumin in the setting of a four-unit 
hemorrhage will be entirely replaced by normal synthesis in three days. 
Albumin is responsible for about 80% of the total plasma oncotic pressure. Generally, one gram of 
albumin attracts 18 mL of water by its oncotic activity. Infusion of 100 mL of 25% albumin expands 
the plasma volume by 450 mL. 

Efficacy and Safety of Albumin Administration 
Albumin has been used as a therapeutic agent since the 1940s. For much of this time, the utility of 
albumin, as well as a general controversy regarding its efficacy and safety compared with other 
colloids and crystalloids, has resulted in numerous publications and systematic reviews. 
Two meta-analyses in the late 1990s indicated that albumin use for the treatment of hypovolemia, 
burns, or hypoalbuminaemia was associated with an increase in mortality.1,2 However, the data is 
based on small studies and heterogenous patient populations. 
The results of a large Randomized Controlled Trial (RCT) comparing 4% albumin versus normal 
saline in 6,997 Australian intensive care unit (ICU) patients undergoing fluid resuscitation, the 
Saline versus Albumin Fluid Evaluation (SAFE) trial, failed to show an increase in mortality.3 There 
were also no significant differences when days in ICU, days in hospital, ventilator days, or multi-
organ failure were assessed. Since there was no significant difference between the study groups, 
clinicians on both sides of the albumin argument have used this study to support their point of view. 
Other studies have also supported the safety of albumin. 
A 2011 Cochrane review did not demonstrate increased efficacy or safety of albumin over other 
colloid solutions. 
 A multinational RCT, the CRISTAL trial, demonstrated that the use of colloids over crystalloids 
(trauma, burns and postoperative) patients, the pooled RR for death with albumin was 1.01 (95% CI 
0.93- 1.10) again demonstrating no benefit or increased risk to albumin for fluid resuscitation.7 This 
review however indicated that hydroxyethyl starches (HESs) may contribute to an increased risk of 
death with a RR of 1.10 (95% CI 1.02-1.19). 
The Albumin Italian Outcome Sepsis (ALBIOS) study, the addition of albumin to crystalloid therapy 
in severe sepsis/septic shock did not improve 28 day mortality in 1818 patients (RR 1.0; 95% CI 
0.85-1.05) 
In patients undergoing large-volume paracentesis, meta-analysis data has demonstrated a benefit 
in postparacentesis circulatory dysfunction (Odds Ratio (OR) 0.39; 95% CI of 0.27-0.55), 
occurrence o hyponatremia (OR 0.58; 95% CI of 0.39-0.87) and mortality (OR 0.64; 95% CI of 0.41-
0.98) in patients receiving albumin over other colloids.9 

 
Product Description 
Human albumin is prepared from plasma collected from donors using a process called fractionation. 
In Canada, albumin is supplied as a human-derived plasma protein product that is a sterile, latex 
free solution with a physiologic pH and a sodium concentration of 130–160 mmol/L. Stabilizers are 
present but preservatives are not commonly included in the final product. Viral inactivation 
processes occur during the fractionation process. Normal albumin solutions are clear, slightly 
viscous fluids that range in colour from almost colorless to pale yellow, amber or green. See Table 
1 for a list of albumin preparations available through Canadian Blood Services. 
Albumin is typically available in two concentrations: 5% and 25%. Five percent albumin is isosmotic 
with plasma but 25% albumin is hyperoncotic and is roughly equivalent to a plasma volume four-to 
fivefold higher than the infused volume. If an oncotic deficit is present, 25% albumin is the product 
of choice; 



whereas 5% albumin is used in conditions associated with volume deficit alone or therapeutic 
plasmapheresis. 

 

Indications 
In 1995, the University Hospital Consortium developed the first consensus statement on indications 
for albumin use.10 In many jurisdictions these indications still stand, however on the basis of several 
systematic reviews discussed above some newer guidelines limit the use of this product to volume 
replacement in hypovolemic shock. 
Two Canadian (British Columbia and Ontario) recommendations, varying slightly from one another, 
are published on the respective provincial websites.11, 12 These recommendations agree that, 
albumin would generally be indicated in the following situations: 
25% preparations:                                                                : 
¶ Patients with liver disease and bacterial peritonitis;                    

¶ Post-operative liver resection/transplant 
 patients with concomitant ascites;.                                                                                          

¶ Large volume (>5L) paracentesis. 

5% preparations 
¶ Therapeutic plasma exchange; 
¶ Thermal injury involving >50% total body surface area, i unresponsive to crystalloid 

And would generally not be indicated in: 
¶ Volume resuscitation for hypovolemia; 

¶ Cerebral ischemia / hypovolemic brain injury; 

¶ Hypoalbuminemia; 

¶ Hypotension during dialysis therapy. 

 
Contraindications 

Albumin is contraindicated in: 
¶ Patients who would not tolerate a rapid increase in circulating blood volume. 

¶ Patients with a history of an allergic reaction to albumin. 

¶ The product inserts for Grifolsô products13 indicate that the products should not be used in infants or patients on hemodialysis since 
their products have not been tested for aluminum content and may contain more than 200 ɛg/L. Octapharmaôs and CSL Behringôs 
product inserts state that their products contain less than 200 ɛg/L aluminum and the Octapharma monograph indicates that their 
product is suitable for premature infants and dialysis patients.14, 15 

 
Dose and Administration 
The volume and rate of infusion should be determined by the clinical situation. 
However, the infusion rates for 5% albumin solutions should not exceed 5 mL/minute. Due to its 
hyperosmotic nature, 25% albumin should not be infused faster than 1-2 mL/minute. Monitoring of 
patients for circulatory overload and hyper-hydration is recommended with 25% infusions. 
Infusion is through a standard blood set or filter needle supplied with the product. The line set 
should contain an integral airway to prevent foaming. 
Albumin is compatible with standard electrolyte and carbohydrate intravenous solutions such as 
normal saline, Ringer’s lactate, Plasmalyte and D5W, but should not be co-infused with alcohol-
containing solutions or protein hydrolysates. Albumin must not be diluted with hypotonic solutions 
such as sterile water for injection, as it may lead to severe hemolysis. 
Once opened, the vial of albumin should be infused within four hours or be discarded. 

 
Storage and Transportation 
for storage temperatures for the various albumin preparations.  
The shelf life can range from 
two to five years depending on the manufacturing process. An expiry date is stated on each 
package and 
the expiration date of each unit should be checked prior to administration. 
The product should not be administered if: 
¶ the solution has been frozen; ¶ vials are damaged; or 

¶ the solution is turbid; ¶ particulate material (glass or cork) is visible within the solution. 



 
Alternatives to Albumin 

Alternatives to albumin therapy include both crystalloids and other colloid solutions. Generally, 
plasma volume expanding therapeutic agents used clinically can be classified into three broad 
categories: 
¶ crystalloid; 

¶ colloid (e.g., albumin); and 

¶ hypertonic solutions (as alternatives to 25% albumin). 

The most common crystalloids in clinical use are normal saline, Plasmalyte and Ringer’s lactate. 
The advantages of crystalloid therapy over most colloid solutions include: decreased expense, 
increased urine output and the chemical simplicity that allows for simple metabolism and excretion. 
The disadvantages of crystalloid are primarily seen in situations requiring large volumes for clinical 
resuscitation, which may lead to peripheral and pulmonary edema, and a potential for 
hyperchloremia in patients with renal dysfunction.  
Colloids differ from crystalloids in that they have an increased ability to hold water in the 
intravascular compartment. If there is normal membrane permeability, colloids may preferentially 
increase plasma volume and do not enter interstitial or intracellular compartments. In addition to 
albumin, colloids currently available in Canada for therapeutic use include: 
¶ Dextrans (D40, D70) 

¶ Gelatins (haemaccel) 

¶ Hydroxyethyl starches (HESs) (Volulyte®, Voluven® and Hextend) 

Potential disadvantages with colloid therapy include: 
¶ cost, with colloids significantly more expensive than crystalloids; ¶ dilution of plasma proteins including coagulation factors; and 

¶ decreased recipient hemoglobin concentration following infusion; ¶ circulatory overload. 

Although non-albumin colloids are cheaper than albumin, there may be increased side effects 
especially 
mortality, renal injury and liver failure have been associated with the use of HES solutions and that 
HES solutions are now contraindicated in patients with sepsis, severe liver disease and with renal 
impairment with oliguria and anuria, not related to hypovolemia. 
Side effects specific to albumin include a very rare risk of anaphylaxis. There have been no reports 
of human immunodeficiency virus (HIV), hepatitis or other viral transmission at the time of writing, 
but a theoretical risk of Variant Creutzfeldt-Jakob disease (vCJD) transmission exists. There are 
some concerns regarding the osmolality, sodium content, pH and the product stabilizers (caprylate, 
N-acetyltrptophanate and aluminum) in certain patient populations.18, 19 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SIDE EFFECTS AND HAZARDS OF BLOOD TRANSFUSION 
The following sections are reproduced from the July 2002 Circular of Information: 

 

A- General 
The following side effects and hazards pertain to transfusion of Whole Blood or any component prepared 

from blood collected from individual donors. 

 

Immunologic Complications, Immediate 

1. Hemolytic transfusion reaction, the destruction of transfused red cells, is discussed in detail in the section 

on red-cell-containing components. 

2. Immune-mediated platelet destruction, one of the causes of refractoriness to platelet transfusion, is the 

result of alloantibodies in the recipient to HLA or platelet-specific antigens on transfused platelets.  

This is described in more detail in the section on Platelets. 

3. Febrile nonhemolytic reaction is typically manifested by a temperature elevation of Ó 1 C or 2 F occurring 

during or shortly after a transfusion and in the absence of any other pyrexic stimulus. This may reflect the 

action of antibodies against white cells or the action of cytokines, either present in the transfused component 

or generated by the recipient in response to transfused elements. Febrile reactions may accompany about 1% 

of transfusions; and they occur more frequently in patients previously alloimmunized by transfusion or 

pregnancy. 

No routinely available pre- or posttransfusion tests are helpful in predicting or preventing these reactions. 

Antipyretics usually provide effective symptomatic relief. Patients who experience repeated, 

severe febrile reactions may benefit from receiving leukocytereduced components. If these reactions are due 

to cytokines in the component, prestorage leukocyte reduction may be beneficial. 

4. Allergic reactions usually occur as urticaria, but may also include wheezing or angioedematous reactions. 

No laboratory procedures are available to predict or prevent these reactions, which usually 

respond to antihistamines or, in severe cases, corticosteroids or 

 5. Anaphylactoid reactions, characterized by autonomic dysregulation, severe dyspnea, pulmonary and/or 

laryngeal edema, and bronchospasm and/or laryngospasm, are a rare but dangerous complication requiring 

immediate treatment with corticosteroids and epinephrine. The majority of these reactions have been reported 

in IgA-deficient patients who have IgA antibodies of the IgE class. Such patients may not have been 

previously transfused and may develop symptoms after infusion of very small amounts of IgA containing 

plasma, in any blood component. 

6. Transfusion-related acute lung injury (TRALI) occurs when acutely increased permeability of the 

pulmonary microcirculation causes massive leakage of fluids and protein into the alveolar spaces and 

interstitium, usually within 6 hours of transfusion. In many cases, the occurrence of TRALI is associated with 

the presence of granulocyte antibodies in the donor or recipient. The specific mechanism of action 

is not clear. Treatment consists of aggressive respiratory support. 

Immunologic Complications, Delayed 

1. Delayed hemolytic reaction is described in detail in the section on red-cell -containing components. 

2. Alloimmunization to antigens of red cells, white cells, platelets, or plasma proteins may occur 

unpredictably after transfusion. Primary immunization does not become apparent until days or weeks after the 

immunizing event, and does not usually cause symptoms or physiologic changes. If components that express 

the relevant antigen are subsequently transfused, there may be accelerated removal of cellular elements from 

the circulation and/or systemic symptoms. Clinically significant antibodies to red cell antigens will ordinarily 

be detected by pretransfusion testing. Alloimmunization to antigens of white cells, platelets, or plasma 

proteins can only be detected by specialized testing. 

3. Posttransfusion purpura (PTP) is a rare syndrome characterized by the development of dramatic, sudden, 

and self-limiting thrombocytopenia, typically 7-10 days after a blood transfusion, in a patient with a history of 

sensitization by either pregnancy or transfusion. While the immune specificity may be to a plateletspecific 

antigen the patient lacks, autologous and allogeneic platelets are destroyed. In a bleeding patient, high dose 

Immune Globulin Intravenous (IGIV) may promptly correct the thrombocytopenia. 

4. Graft-vs-host disease (GVHD) is a rare but extremely dangerous condition that occurs when viable T 

lymphocytes in the transfused component engraft in the recipient and react against tissue antigens 

in the recipient. GVHD can occur if the host does not recognize as foreign and reject the transfused cells, and 

can follow transfusion of any component that contains even very small numbers of viable 



T lymphocytes. Severely immunocompromised recipients are at greatest risk (e.g., fetuses receiving 

intrauterine transfusions,recipients of transplanted marrow or peripheral blood progenitor 

cells, and selected patients with severe immunodeficiency conditions), but GVHD has been reported in 

immunologically normal recipients heterozygous for a tissue antigen haplotype for which 

the donor is homozygous. This is most likely to occur when the transfused component is from a blood relative 

or has been selected for HLA compatibility. GVHD remains a risk with leukocyte-reduced 

components because they contain sufficient residual T lymphocytes. Irradiation of the component renders T 

lymphocytes incapable of proliferation and is presently the only approved means to prevent 

GVHD. 

Nonimmunologic Complications 

1. Transmission of infectious disease may occur because this product is made from human blood. This may be 

due to known or unknown agents, such as viruses. This may occur despite careful selection of 

donors and testing of blood. Donor selection criteria are designed to screen out potential donors with 

increased risk of infection with HIV, HTLV, hepatitis, and syphilis, as well as other agents These 

procedures do not totally eliminate the risk of transmitting these agents. Cytomegalovirus (CMV) may, 

unpredictably, be present in white-cell-containing components from donors previously infected with this 

virus, which can persist lifelong despite the presence of serum antibodies. Up to 70% of donors may be anti-

CMV positive. Transmission of CMV by transfusion may be of concern in low-birthweight (Ò1200 grams) 

premature infants born to CMV seronegative mothers and in certain other categories of 

immunocompromised individuals, if they are CMV seronegative. For at-risk recipients, the risk of CMV 

transmission by cellular components can be reduced by transfusing CMV seronegative or leukocytereduced 

components. For other infectious agents, there are no routinely available tests to predict or prevent disease 

transmission. All potential blood donors are subjected to stringent screening procedures intended to reduce to 

a minimum the risk that they will transmit infectious agents. These organisms include Babesia spp., 

Bartonella spp., Borrelia spp., Brucella spp., the agent of Colorado tick fever, Leishmania spp., Parvovirus 

spp., plasmodia, rickettsia, Toxoplasma spp., and certain trypanosomes. 

2. Bacterial contamination occurs rarely but can cause acute, severe, sometimes life-threatening effects. Onset 

of high fever (Ó2 C or Ó3.5 F rise in temperature), severe chills, hypotension, or circulatory 

collapse during or immediately after transfusion should suggest the possibility of bacterial contamination 

and/or endotoxin reaction. Platelet components stored at room temperature, previously 

frozen components thawed by immersion in a waterbath, and red cell components stored for several weeks at 

1-6 C have been implicated. Both gram-positive and gram-negative organisms have 

been identified as causing septic reactions. Organisms capable of multiplying at low temperatures and those 

using citrate as a nutrient are most often associated with red cell contamination. A variety 

of pathogens, as well as skin contaminants, have been found in platelet concentrates. Endotoxemia in 

recipients has resulted from multiplication of Yersinia enterocolitica in stored red-cell-containing 

components. Prompt recognition of a possible septic reaction is essential, with immediate discontinuation of 

the transfusion and aggressive therapy with broad-spectrum antimicrobials and 

vasopressor agents, if necessary. In addition to prompt sampling of the patientôs blood for cultures at several 

different temperatures, investigation should include examination of material from the 

blood container by Gramôs stain, and cultures of specimens from the container and the administration set. 

3. Circulatory overload, leading to pulmonary edema, can occur after transfusion of excessive volumes or at 

excessively rapid rates. This is a particular risk in the elderly and in patients with chronic severe anemia in 

whom low red cell mass is associated with high plasma volume. Small transfusion volumes can precipitate 

symptoms in at-risk patients who already have a positive fluid balance. Pulmonary 

edema should be promptly and aggressively treated, and infusion of colloid preparations, including plasma 

components and the suspending plasma in cellular components, reduced to a minimum 

4. Hypothermia carries a risk of cardiac arrhythmia or cardiac arrest. Rapid infusion of large volumes of cold 

blood can depress body temperature, and the danger is compounded in patients 

experiencing shock or surgical or anesthetic manipulations that disrupt temperature regulation. A blood 

warming device should be considered if rapid infusion of blood is needed. Warming must be 

accomplished using an FDA-cleared warming device so as not to cause hemolysis. 

5. Metabolic complications may accompany large volume transfusions, especially in patients with liver or 

kidney disease. 

a.) Citrate ñtoxicityò reflects a depression of ionized calcium due to the presence in the circulation of large 

quantities of citrate 



anticoagulant. Because citrate is promptly metabolized by the liver, this complication is rare. Patients with 

severe liver disease or those with circulatory collapse that prevents adequate hepatic 

blood flow, may have physiologically significant hypocalcemia after rapid, large-volume transfusion. Citrated 

blood administered rapidly through central intravenous access may reach the heart so 

rapidly that ventricular arrhythmias occur. Standard measurement of serum calcium does not distinguish 

ionized from complexed calcium. Ionized calcium testing or EKG monitoring is more helpful in detecting 

physiologically significant alteration in calcium levels. 

b.) Other metabolic derangements can accompany rapid or largevolume transfusions, especially in patients 

with pre-existing circulatory or metabolic problems. These include acidosis oralkalosis (deriving from 

changing concentrations of citric acid and its subsequent conversion to pyruvate and bicarbonate) and 

hyper- or hypokalemia. 
 

Fatal Transfusion Reactions 

When a fatality occurs as a result of a complication of blood or component transfusions, the Director, Office 

of Compliance and Biologics Quality, Center for Biologics Evaluation and Research (CBER), 

should be notified within one FDA business day (telephone: 301-827- 6220; e-mail: 

fatalities2@cber.fda.gov). Within 7 days after the fatality, a written report must be submitted to the Center for 

Biologics Evaluation and Research (CBER), Director, Office of Compliance and Biologics 

Quality, ATTN: Fatalities Program Manager (HFM-650), 1401 Rockville Pike, Rockville, MD 20852-1448. 

A copy of the report should be sent to the collecting facility, if appropriate. Updated information about CBER 

reporting requirements may be found at: www.fda.gov/cber/transfusion.htm. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



B-Transfusion Reactions 
This chapter is reproduced with permission from the Ontario Regional Blood Coordinating Network. 
Bloody Easy 3: Blood Transfusions, Blood Alternatives and Transfusion Reactions: A Guide to 
Transfusion Medicine,. 
Note: The information in this chapter is aligned with the “References” listed at the end of this 
chapter; and may not directly align with Canadian Blood Services Products’ Circular of Information. 

  
1. Reporting 
Attention: All transfusion reactions (mild to life-threatening) and transfusion-related 
errors 
must be reported to the hospital’s transfusion service (blood bank). 
What: 
• The transfusion service will investigate, assess and report the event to the Transfusion 
Transmitted 
Injuries Surveillance System (TTISS) at Public Health Agency of Canada*. In Québec, the 
hospital’s transfusion service reports all transfusion reactions to Québec Hemovigilance System 
which then reports to TTISS. 
• Reactions relating to the quality of the product must be reported directly to Central Blood 
Services (CBS)/ Héma-Québec (HQ). 
How: 
• CBS/HQ and Public Health Agency of Canada* reporting forms are available from all hospital 
transfusion services. 
• Contact your transfusion service for more information 
• It is the transfusion service’s responsibility to submit them to CBS/HQ and Public Health 
Agency of Canada 
• In Québec, the transfusion service reports all transfusion reactions to the Québec 
Hemovigilance System which then reports to TTISS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2. Reaction by Symptom 
  a- Fever 
Management Algorithm 
 

1-Bacterial Sepsis or Contamination 
Etiology 

Blood components may be contaminated by: 
1. Skin commensals from the donor (each venipuncture may result in a small skin plug that 
is retained in the donation bag) 
2. Unrecognized bacteremia in the donor 
3. Contamination from the environment or from handling the product 
Organisms 
• Serious morbidity and mortality occur most frequently with gram-negative bacteria2, but are also reported with gram-
positive skin bacteria 
• A number of bacteria have been implicated, including: 
Gram-negative                                              Gram-positive 
• Escherichia coli                                                      • Staphylococcus aureus 
• Klebsiella pneumoniae                                           • Staphylococcus epidermidis 
• Serratia marcescens                                              • Bacillus cereus 
• Pseudomonas species 
• Yersinia enterocolitica 
Incidence 
• Bacterial sepsis accounts for at least 10% of transfusion-associated fatalities 
• Bacterial sepsis occurs most frequently with platelets due to their storage at 20-24ºC for preservation of function 
• These figures were established prior to measures for bacterial detection and may now be over-estimates 
Clinical Presentation 
• Clinical features of transfusion associated sepsis may include: 6, 8 
• Rigors, fever, tachycardia, hypotension, nausea and vomiting, dyspnea, disseminated intravascular coagulation 
• It is usually possible to culture the offending organism from both the patient and the transfused product. 
• There may be no immediate clinical signs of bacterial infection after transfusion of bacterially contaminated platelets, 
 if the bacterial load is small. 
Management  
If transfusion-transmitted bacterial infection is suspected: 
• Stop the transfusion immediately! 
• Notify Hospital Transfusion Service (Blood Bank) 
× Hospital transfusion service (blood bank) will notify the supplier so that 
V other products from the same donor(s) can be quarantined, cultured, and discarded AND 
V any recipients of other products can be identified and followed up 
• Return residual of blood product(s) and tubing (clamped) for culture and gram stain to the hospital 
transfusion service 
• Collect peripheral blood samples for blood culture from a different site 
• Provide aggressive supportive therapy as appropriate, including broad-spectrum antibiotics 
× DO NOT WAIT FOR RESULTS OF BLOOD CULTURES PRIOR TO STARTING ANTIBIOTIC 
THERAPY 

Prevention 
• The skin is disinfected at the donation site to reduce bacterial contamination by skin flora. 
• The first 40 mL of blood collected is diverted and sequestered in a pouch to reduce risk of transmitting organisms from skin (can be 
used for infectious agent testing). 
• Apheresis and buffy coat platelets are cultured by CBS/HQ prior to issue to hospitals. 
• RBCs are stored at 1-6°C in a monitored blood bank refrigerator. 
• Keep RBCs in fridge or cooler until immediately prior to transfusion! 

2- Acute Hemolytic Transfusion Reaction 
Etiology 
• Acute hemolytic transfusion reactions may be associated with: 
• ABO-incompatibility 
• Other blood group alloantibodies. 
• There are 29 blood group systems (in addition to ABO) that may cause incompatibility 



• Rare cases when group O platelets with high titers of anti-A and/or anti-B are transfused to a non-group O recipient9 

• ABO-incompatibility 
• ABO-incompatibility is due to a clerical error or other error in patient identification 
× Most common cause of morbidity from RBC transfusion 
• HALF of all errors are due to administering properly labelled blood to the wrong patient 
• Other errors are the result of improper labelling of samples or testing errors 
• RBC alloantibodies (non-ABO) 
• Result from patient immunization from a prior pregnancy or transfusion 
• Causes of reactions include: 
× Red cell alloantibodies in the patientôs plasma below the level detected by the antibody screen 
× Clerical error during patient antibody screening 
× Failure to detect RBC antibody at detectable levels (laboratory error) 
× Uncrossmatched blood transfused to a patient who is alloimmunized 

Incidence 
• 1 in 38,000 RBC transfusions are ABO-incompatible due to transfusing the wrong 
blood to a patient. 
• Less than 10% of ABO-incompatible transfusions result in a fatal outcome. 
• Over 50% of patients have no morbidity from an ABO-incompatible transfusion. 
• Risk of death correlates with the amount of incompatible blood transfused 
Clinical Presentation 

• Most common clinical presentation: 
• Fever and chills 
• Hemoglobinuria 
• Less common: pain, hypotension, nausea/vomiting, dyspnea, renal failure, disseminated intravascular coagulation (DIC) 
• Fever may be the only presenting sign of an acute haemolytic transfusion reaction. 
Management 
• Stop the transfusion immediately if acute hemolytic reaction is suspected! 
• Check if there is clerical error. Check identity of patient vs. patient identity on blood product label. 
• Notify hospital transfusion service (blood bank). 
• Send samples to hospital transfusion service to re-check ABO-group. 
• Return residual of blood product(s) and tubing (clamped) to the hospital transfusion service. 
• Send first post -transfusion urine sample for analysis of hemoglobin. 
• Provide supportive care: 
• Maintain good urine output. 
• Avoid fluid overload. 
• Manage DIC and hemorrhage as clinically indicated. 

Prevention 
• Pay meticulous attention to identifying the patient and labelling the tubes at sample 
collection (to ensure that patient is assigned to 
the correct blood group). 
• Pay meticulous attention to verifying the patient’s identity, by checking their wristband, 
before transfusing. 
• Check the blood products label with the patientôs arm band identification, NOT with a hospital card or chart. 
• Confirm the patientôs identity (for patients that are conscious) verbally in case the patientôs armband might be incorrect 
(armband errors do occur). 

3- Febrile Non-Hemolytic Transfusion Reaction (FNHTR) 
Etiology  
Attributable to: 

• Soluble factors (e.g., cytokines) in the plasma of the component transfused 

 



• Recipient antibodies, reactive to antigens expressed on cells in the component, usually white blood cells 

 
Incidence 
                             Incidence 
RBC                   1 in 300 
Platelet pool     1 in 20 
Clinical Presentation 
• Fever usually occurs during or up to four hours post-transfusion. 
• May be associated with chills, rigors, nausea, vomiting and hypotension 
• Fever is not always present (i.e. chills, nausea, etc., alone). 
Management 
• Acetaminophen 
• Meperidine (Demerol®) 25-50 mg IV may be effective for severe rigors if the patient has no contraindications to 
meperidine. 
Prevention 
• Pre-medication with acetaminophen and diphenhydramine has not been shown to be effective in preventing FNHTR. 
• In patients with significant and recurrent FNHTR, the following measures have been used but efficacy is unproven: 
• Acetaminophen, corticosteroids, fresh components, plasma-depleted components, washed RBCs (washing platelets 
results in 50% loss of platelet function) 
• Antihistamines are not effective. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



b- Dyspnea 

(Anaphylaxis is described under Allergic Reactions/Anaphylaxis) 

Management Algorithm 
 

1-Transfusion-Related Acute Lung Injury (TRALI) 
Definition of Acute Lung Injury (ALI) 
• Acute onset. 
• Hypoxemia: 
• PaO2/FiO2 <300mm Hg OR 
• Oxygen saturation is <90% on room air OR 
• Other clinical evidence 
• Bilateral lung infiltration on the chest radiograph. 
• No evidence of circulatory overload. 
Definition of TRALI 
In patients with no evidence of ALI prior to transfusion, TRALI is diagnosed if: 
• New ALI is present 
• It occurs during, or within 6 hours of completion of, transfusion 
• There are no other risk factors for ALI (see risks listed below) 
Definition of Possible TRALI 
In patients with no ALI prior to transfusion, possible TRALI is diagnosed if: 
• New ALI is present 
• It occurs during, or within 6 hours of completion of, transfusion 
• There are one or more risk factors for ALI (see risks listed below) 
Etiology 
Presently not fully defined. Two postulated mechanisms have been implicated: 
1. Antibody-mediated: Passive transfer of Human Leukocyte Antigen (HLA) or granulocyte antibodies from donor to blood 
product recipient; or, less commonly, HLA or granulocyte antibodies in the recipient (antibodies detected in donor or 
recipient in 80% of cases)  
× Antibodies are most common in multiparous female donors as a consequence of prior pregnancies 
2. Neutrophil priming hypothesis: Biologic response modifiers such as biologically active lipids in 

 
Incidence 
• True incidence of this syndrome is unknown; two separate hospital based reports estimate TRALI at 1 in 1,200 to 5,000 
plasma-containing transfusions, respectively.20, 23 (Both studies were performed before TRALI reduction measures). 
• The incidence of TRALI may be decreasing with implementation of TRALI reduction measures with SHOT reporting 
50% reduction of cases (see Prevention). 
• TRALI is known to be underdiagnosed and under-reported. 
Presentation 
• Dyspnea, hypoxemia, fever and hypotension. 
• Chest X-ray reveals interstitial and alveolar infiltrates (pulmonary edema), without elevated pulmonary pressures. 
• Usually occurs with transfusion of RBCs, platelets and plasma, but rarely with other blood products (including 
cryoprecipitate and Intravenous Immunoglobulin (IVIG)). 
• Almost always within the first 1-2 hours after the start of transfusion but can be delayed for up to 6 hours. 
• Usually resolves in 24-72 hours. 



• 72% of reported cases required mechanical ventilation and death occurs in 5-10% of patients experiencing a TRALI 
reaction. 
× TRALI is currently thought to be the most common cause of transfusion-associated fatalities. 
• Milder forms of TRALI are thought to exist and may present as transient hypoxia. 
• Acute transient leukopenia may be observed after a TRALI reaction. 
Chest X-ray of a patient before and during an episode of transfusion-related acute lung injury (TRALI) 

 
Management 
• Supportive care, including mechanical ventilation when clinically indicated. 
• Diuretics and steroids are not believed to be useful in treating TRALI.26 

• Accurate reporting to hospital transfusion service is critical to identify implicated donors and prevent TRALI in other 
recipients. 
• Patient and donor testing should be arranged through the hospital transfusion service (testing performed through 
Central  Blood Services). 

Prevention 
• Adherence to evidence-based transfusion guidelines. 
• Component strategies to reduce TRALI include: 
• Plasma for transfusion predominantly from male donors 
• Buffy coat platelet pools suspended in male plasma 
• Plateletpheresis collected from male donors or never pregnant females 
• Deferral of donors confirmed to be implicated in an episode of TRALI, and with either antibodies or implicated in multiple 
episode 

2- Transfusion-Associated Circulatory Overload (TACO) 

 
Etiology 
Circulatory overload results from: 



1. Impaired cardiac function, AND/OR 
2. Excessively rapid rate of transfusion 
Incidence 
• Current estimate of the frequency of TACO is 1 in 700 transfusion recipients. 
• In perioperative surgery setting in older orthopedic patients, incidence is much 
higher (1 in 100 patients).29 
• Patients over 60 years of age, infants, and patients with severe euvolemic anemia 
(hemoglobin <50g/L) are particularly susceptible. 
Clinical Presentation 
Clinical presentation includes: dyspnea, orthopnea, cyanosis, tachycardia, increased venous pressure, and hypertension. 
Management 
• Interrupt the transfusion. 
• Administer oxygen and diuretics as needed. 
• Consider restarting transfusion at a reduced infusion rate if clinical status allows and product still viable. 
• Chest X-ray. 
Prevention 
• Pre-transfusion assessment is important to identify patients at risk and management should be adjusted accordingly. 
• Preventative measures include: 
• Avoid transfusing more than one unit at a time. 
• Transfuse over longer periods (maximum 4 hours) 
• Pre-emptive diuretics 
• Components can be split into smaller aliquots to further reduce the speed of infusion without wasting product or 
increasing donor exposure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



c- Urticaria & Other Allergic Reactions/Anaphylaxis 
Management Algorithm 
 
1-Anaphylaxis 
Etiology 
• Vast majority of anaphylactic reactions are unexplained. 
• The following mechanisms have been implicated in anaphylaxis/ anaphylactoid reactions: 
• Anti-IgA in an IgA deficient recipient 
• Antibodies to polymorphic forms of serum proteins (IgG, albumin, haptoglobin, Ŭ-1-antitrypsin, transferrin, C3, C4, etc.) 
• Transfusing an allergen to a sensitized patient (eg. penicillin, ASA, etc. consumed by donor) 
• Passive transfer of IgE (to drugs, food) 
• 1 in 500 blood donors are IgA deficient (IgA <0.05 mg/dL), and 1 in 1,500 blood donors have anti-IgA, but most are NOT 
at risk of an anaphylactic transfusion reaction (reasons are not clear at this time). 
• Haptoglobin deficiency is not uncommon in Asian patients (1 in 1,000) and has been associated with anaphylactic 
reactions. 
Incidence 
• Transfusion-associated anaphylactic shock is rare. 
• Anaphylaxis accounts for approximately 3% of transfusion associated fatalities. 
Clinical Presentation 
• Reactions usually begin within 1 to 45 minutes after the start of the infusion. 
• Cutaneous reactions (urticaria) are present in the majority of anaphylactic and anaphylactoid reactions. 
• When hypotension and hypoxia follow transfusion, examine skin for urticaria (e.g. under drapes in operating room) 
• Anaphylactic/anaphylactoid reactions are associated with upper or lower airway obstruction (symptoms may include 
hoarseness, stridor, 
wheezing, chest pain, dyspnea, anxiety, feeling of impending doom), hypotension, gastrointestinal symptoms (nausea, 
vomiting), rarely death. 
• Potentially life-threatening. 
Treatment 
• Stop the transfusion if patient has anaphylactic reaction! Do not restart. 
• If severe urticarial reaction involving > 2/3 body surface area: Stop the transfusion and do not restart. Administer 
25-50 mg diphenhydramine. 
• Anaphylaxis ï promptly administer epinephrine, corticosteroids, diphenhydramine, vasopressors, and supportive care 
as required. 
• Provide ventilatory support as indicated clinically. 
Note: Epinephrine should be readily available whenever transfusion is carried out. 
Prevention of Recurrent Anaphylaxis 
• Pre-medication with intravenous steroids and diphenhydramine. 
• If a patient is found to be IgA-deficient with anti-IgA, the following products are recommended: 
• IgA-deficient blood products from IgA-deficient donors, available from CBS/HQ. 
• Washed RBCs (2L normal saline in 6 wash cycles) or platelets.30, 34 

2- Minor Allergic Reaction – Urticaria 

Etiology 
Unclear, but relates to factors in the plasma portion of the component. 

Incidence 
1 in 100 mild urticarial reactions with plasma-containing components.35 

Clinical Presentation 
• One urticarial lesion to widespread urticarial lesions. 
• May be associated with pruritis, erythema, flushing, or mild upper respiratory symptoms (cough, wheezing), nausea, 
vomiting, abdominal ,cramps, or diarrhea. 

Management 
• Interrupt the transfusion. 
• Give diphenhydramine 25-50 mg po or IV depending on severity of the reaction. 
• Restart the infusion slowly only if: 
1. The urticarial rash involves <2/3 of the body surface area; and, 
2. There are no associated symptoms suggesting a severe allergic reaction. 



Prevention 
If the urticarial reactions are recurrent, the following precautionary measures may be used although their efficacy is 
unknown: 
• Pre-medication with diphenhydramine or corticosteroids. 
• Plasma depletion of RBCs or platelets. 
• Washed RBCs or platelets 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



d- Hypotension 
Management Algorithm  
 
Bradykinin Mediated Hypotension 
Etiology 
• Bradykinin is believed to play a major role in generating hypotension. 
• Angiotensin-converting enzyme is the main enzyme responsible for degradation of bradykinin. 
• Some individuals have a genetic polymorphism resulting in a decrease in bradykinin degradation. 

Incidence 
• Unknown. 

Clinical Presentation 
• Majority of hypotensive reactions occur with platelet transfusions. 
• Of reported cases, over half of the patients were on angiotensin-converting-enzyme (ACE) inhibitors. 
• Other symptoms may be present, including dyspnea, urticaria, nausea, and vomiting. 
• Rarely associated with significant morbidity or mortality. 

Treatment 
• Detect early: Monitor the patient for the first 15 minutes and vital signs at 15 minutes. 
• Stop the transfusion if hypotension develops and do not re-start. 
• Provide supportive care, including intravenous fluids. 
• Consider acute hemolytic transfusion reaction, sepsis, TRALI and allergic reactions in the differential diagnosis. 

Prevention 
In cases where ACE inhibitors were implicated, consider (where possible) an alternative anti-hypertensive prior to additional 
transfusions. 
 
 

 
 
 
 
 
 
 
 



e- Hemolysis after Transfusion 
 
1-Hemolysis Not Related to RBC Alloantibodies 
Hemolysis may also occur in the following settings and should be considered in the differential diagnosis of hemolysis 
after transfusion: 
• Use of hypotonic IV solutions with RBC transfusions 
• Medical device-related (e.g. cell saver, blood warmer malfunction) 
• Overheating of RBCs due to improper storage (e.g. RBC placed on radiator) 
• Freezing of RBCs (e.g. transport of blood directly on ice or storage in freezer) 
• Transfusion of RBCs under pressure through a small bore needle 
• Transfusion of outdated RBCs 
• Non-transfusion-related causes 
Most are benign but life threatening hemolosis with severe anemia and renal failure may occur. 

2-Delayed Hemolytic Transfusion Reactions 
Etiology 
• Results from the formation of antibodies in the recipient (to transfused red cell alloantigens or from RBC 
antigen exposure during a prior pregnancy) and below the level of detection on the initial antibody screen 
testing. 
• Commonly implicated antigens are (in order of frequency): E, Jka, c, Fya, K.37 
• Delayed hemolysis may occur with transfusion-transmitted malaria and babesiosis. 
Incidence 
1 in 6,715 units of RBCs transfused are associated with a delayed haemolytic transfusion reaction.37 
Clinical Presentation 
3 days to 2 weeks after transfusion, the patient presents with hemolytic anemia (low hemoglobin, high bilirubin, 
reticulocytosis, spherocytosis, 
high LDH, positive antibody screen, and a positive direct anti-globulin test).38 
Complications 
Most are benign, but life-threatening hemolysis with severe anemia and renal failure may occur. 
Treatment 
Transfuse compatible blood (óantigen negativeô; i.e., if the offending antibody is anti-Jka, then the transfusion service will 
provide units that do 
not carry the Jka antigen). 
Prevention 
• Avoid RBC transfusions. 
• Use of antibody screening methods with maximal sensitivity. 
• Notify patient and provide an antibody card for the patient to carry in their wallet 
 

 
 
 
 



 
F- Cytopenias after Transfusion 
 
1-Transfusion-Associated Graft vs Host Disease (TA-GvHD) 

Etiology 

 
TA-GvHD has been reported in immunocompromised patients or in immunocompetent individuals 
transfused a haploidentical product (the risk of an HLA-haploidentical donor in North America is estimated at 1 in 17,700 
to 39,000). 
• A donor who is homozygous for an HLA type (haploidentical), whose blood product is transfused to 
a recipient who is heterozygous for the same HLA type and a different HLA type places the recipient at risk. 
× The donorôs lymphocytes mount a reaction against the different HLA determinants on the recipientôs cells. 
Incidence 
Unknown; there were 13 cases reported in the UK SHOT program from 1995 to 2001 with no further reports up to 2009. 
Clinical Presentation 
• Fever, rash, liver dysfunction, and diarrhea commencing 1-2 weeks post-transfusion followed by pancytopenia later. 
• Overwhelming infections are the most common cause of death. 
• Mortality is >90%. 
• Diagnosis can be made by biopsy of skin, liver or bone marrow. 
• Confirmation requires documentation of the presence of donor lymphocytes (e.g., HLA typing, short tandem repeat 
analysis). 
Treatment 
• Largely ineffective. 
• Survival (which is rare) is attributed to immunosuppressive therapy. 
Prevention 
• For patients at risk (e.g., imunocompromised patients), it is critical to irradiate cellular blood components (RBC and 
platelets). 
Patients at risk, requiring irradiated products 
• Patients with congenital immunodecficiency states 
• Intrauterine transfusions 
• Neonatal exchange transfusions 
• Patients with lymphoproliferative diseases 
• Patients undergoing bone marrow transplants or stem cell transplants 
• Recipients of directed transfusions from family members 
• Recipients of HLA-matched platelets 
• Patients treated with purine analogs (e.g., fludarabine), purine antagonists (e.g., bendamustine), alemtuzumab and 
anti-thymocyte globulin 
• Notify patient in need of irradiated blood and provide a card for the patient to carry in their wallet 

 
 
 



2- Post-Transfusion Purpura (PTP) 

Etiology 
• Transfusion of platelet antigen-positive RBCs, plasma, or platelets to a patient who is lacking the same platelet antigen. 
• 75% of cases occur in an HPA-1b (Human Platelet Antigen-1b) homozygous patient who is transfused HPA-1a positive 
blood products 
• 3% of the North American population are HPA-1b homozygotes, but only 28% appear able to form anti-HPA-1a 
• Autologous platelet destruction occurs but the mechanism is unclear. 
Incidence 
• Unknown; 300 cases have been reported in the medical literature. 
Clinical Presentation 
• There are 5 times as many female transfusion recipients with PTP as males, as a consequence of sensitization in 
previous pregnancy. 
• Occurs post-transfusion by a median of nine days (range 1 to 24). 
• Platelet count is less than 10 x 109/L in 80% of cases. 
• Mortality is 8% and the majority of deaths are from intracranial hemorrhage. 
• Transfusions are frequently associated with fever, chills, rigors, and bronchospasm. 
• Differentiation from straightforward platelet alloimmunization is problematic. 
• PTP should be considered when a platelet refractory patient fails to respond to HLA-matched 
platelets 
Treatment 
• Test patient plasma for platelet-specific antibodies (performed at CBS and HQ). 
• Thrombocytopenia lasts approximately 2 weeks. 
• First-line therapy is IVIG at a dose of 1g/kg daily for 2 days; the platelet count is expected to increase 4 days after the 
start of therapy. 
Prevention 
• Patients with PTP should receive antigen-negative RBC and platelet transfusions (washed RBCs do not appear to be 
safe in this population). 
Warning 
Affected patients (and their relatives) are at risk of neonatal alloimmune thrombocytopenia 
(NAIT). The family should be tested and counselled regarding both PTP and NAIT. 
• NAIT occurs when a woman has anti-platelet antibodies (usually anti-HPA-1a) and is carrying an antigen-positive fetus; 
the infant is frequently born with severe thrombocytopenia, and sometimes, intracranial hemorrhage 

3- Transfusion-Related Alloimmune Thrombocytopenia 

• Uncommon cause of thrombocytopenia. 
• Due to platelet specific donor alloantibodies to patient platelet antigens. 

4 - Transfusion-Related Alloimmune Neutropenia 
   Rare cause of neutropenia 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



G- Virus, Prion, and Parasite Infection 
(Bacterial contamination is described under Fever) 

 
1-Viruses 
a-Risks 
• Donating blood in the ówindow periodô ï the interval between the time of infectivity and the appearance of detectable 
disease markers such as specific antibodies or viral nucleic acid sequences. 
• Current ówindow periodô estimates are: 46 
• 10 days for Human Immunodeficiency Virus (HIV) 
• 8 days for Hepatitis C Virus (HCV) 
• 38 days for Hepatitis B Virus (HBV) 
• Figures in chart below are risk per donor exposure: (i.e. 1 unit of RBC) 
HIV                                                                                 1 in 7.8 million 
HCV                                                                                1 in 2.3 million 
HBV                                                                                1 in 153,000 
Human T-cell lymphotropic virus (HTLV)                   1 in 4.3 million 
West Nile Virus (WNV)                                                  <1 in 1 million 
Outcomes of transfusion-related transmission of HIV, HCV, HBV and HTLV:Virus  
Virus      Outcome 
HIV         Chronic infection with progressive loss of CD4+ lymphocytes leading to opportunistic infections, immune      
                  system dysfunction, and direct viral effect on multiple organ systems 
HCV       80% of recipients develop chronic HCV. 30% develop severe progressive hepatitis with long-term    
                  consequences of cirrhosis and risk of hepatocellular carcinoma. 
HBV       The vast majority of cases resolve by developing immunity. In less than 5% of cases, chronic infection occurs    
                  with the likelihood of chronic liver disease. Rarely, HBV presents as acute fulminant hepatitis. 
HTLV     Long-term consequences of transfusion-transmitted HTLV remain unclear, but the virus is associated with the    
                 development of HTLV associated lymphoma and myelopathy in the endemic form. 
b- Cytomegalovirus (CMV)  
• 40% of Canadian blood donors have antibodies to and harbour CMV in their white cells, but without 
clinical consequences. 
• Transmission is vertical from mother to child, or by body fluids, sexual activity, transfusion, or transplantation. 
• CMV-seronegative units are available from CBS and HQ for restricted use only. The most commonly recommended 
indications for CMV-seronegative products are: 
1. CMV-seronegative pregnant women 
2. Intrauterine transfusions 
3. CMV-seronegative allogeneic bone marrow transplant recipients 
• Leukoreduction removes most, but not all CMV from blood components. 
• The incremental benefit of providing CMV-seronegative components, in addition to leukoreduction, in the prevention of 
CMV transmission is unknown 

 
c- West Nile Virus (WNV) 
• No known cases in Canada since nucleic acid testing of donations began in July 2003. 
• Since 2003, in the USA, there have been 9 confirmed cases of transfusion-transmitted West Nile Virus 



• Facts about transfusion-transmitted WNV: 
• The virus can be transmitted through RBCs, platelets, plasma, and cryoprecipitate, but not through manufactured blood 
products (e.g. albumin, IVIG, clotting factor concentrates) 
• The onset of symptoms posttransfusion has ranged from 3 to 13 days (median 7 days) 
• Symptomatic recipients were primarily immunocompromised patients; however, postpartum and post-operative patients 
have been affected 

 
2- Parasites 

 
Chagas Disease 
• Chagas Disease is caused by the protozoan Trypanosoma cruzi found predominantly in Central and South America. 
• Acute infection is often unrecognized but if untreated, can lead to chronic infection including cardia involvement in 30%. 
• The protozoan is transmitted through contact with feces of an infected triatomine bug but can also be transmitted from 
mother to child or through transfusion or transplantation. 
• There have been 7 reported cases of transfusion transmitted Chagas in US and Canada, mostly with platelet products.  
• Since May 2010, at risk donors in Canada are tested for Chagas disease. 
• The current risk of transfusion transmitted disease is estimated to be 1 in 4 million, based on US data. 

 

4- Prions 

 
Variant Creutzfeldt-Jakob Disease (vCJD) 
• 4 suspected cases of transfusion associated transmission of the agent of vCJD have been reported in the U.K. 
• 1 suspected case of transmission from UK-derived Factor VIII concentrate. 
• At present, high risk blood donors (resident in the U.K. or France for more than 3 months, in Saudi Arabia for more than 
6 months, between 1980-1996, or since 1980 in Europe for more than 5 years)  

 
Other Transfusion-Transmissible Agents 

• Other rare infectious agents confirmed to be transmitted by blood components that may cause symptomatic infection include:  
• Viral ï Parvovirus B19, Hepatitis A virus, Tick-borne encephalitis, Dengue, Colorado Tick Fever, Human herpes virus 
8, Chikungunya, SEN-Virus (Sen-V), Simiam foamy virus (SFV) 
• Protozoal                Malaria, Toxoplasmosis, Leishmaniasis, Babesiosis 
• Helminthic             Filariasis 
• Spirochetal           Treponema pallidum (Syphilis) 
• Rickettsial           R. rickettsii (Rocky Mountain Spotted Fever), R. burnetii(Q fever), Ehrlichia (Ehrlichiosis) 
• It is extremely important to report cases of the above infections in transfusion recipients and recent blood donors. 



• The following agents are transfusion transmissible but have not been established as causing disease in man: TT virus 
(TTV), SEN-V, and Simian Foamy virus (SFV), and Xenotropic murine leukemia virus-related virus (XMRV). 

 
H- Complications of Massive Transfusion 
Definition 
• More than 10 units of RBCs, or, transfusing more than one blood volume in a 24-hour period. 
• Massive transfusion is an independent risk factor for developing multi-organ failure.62 

 
Complications  
The complications described below are dependent on the following factors: 
• Number of units transfused 
• Rapidity of transfusion 
• Patient factors 
 

1. Dilutional coagulopathy 

• 50% of massively transfused patients develop an International Normalized Ratio (INR) >2.0 and about 33% have 
thrombocytopenia with a platelet count < 50 x 109/L. 
• Number of RBCs transfused does not accurately predict the need for a platelet and frozen plasma (FP) transfusion; 
frequent laboratory 
measurements are required to guide transfusion decisions. 
• Although formula replacement of blood components is not recommended, it may be required when coagulation tests are 
not rapidly available.65 
• Use laboratory monitoring where possible to guide the use of blood components. 

 
2. Hypothermia 
• Rapid infusion of cold blood can result in cardiac arrhythmias. 
• Prevention is critical – if massive transfusion is likely, use an approved and properly 
maintained blood warmer. 
• Mortality after massive transfusion is inversely related to core temperature (data from 1987):66 

< 34ºC ï 40% 
< 33ºC ï 69% 
< 32ºC ï 100% 
• Risk of clinically important hypothermia is significantly increased by infusion of 5 or more units of blood.66 

• Consequences of hypothermia: 
• Platelet dysfunction 
• Decreased coagulation factor activity 
• Reduced clearance of citrate 
• Decreased cardiac output 
• Hypotension 
• Arrhythmias (especially if cold blood is transfused rapidly through a central line) 

 
3. Hypocalcemia/Hypomagnesemia/Citrate toxicity 
• Citrate is the anticoagulant used in blood components. 
• It is usually rapidly metabolized by the liver. 
• A normothermic adult not in shock can tolerate upwards of 20 units per hour without calcium supplementation 
• With massive transfusion, the capacity of the liver to degrade citrate may be overwhelmed. 
• Citrate binds ionic calcium and magnesium, causing functional hypocalcemia, hypomagnesemia, and also metabolic 
alkalosis (from bicarbonate, a metabolite of citrate). 
• Clinical symptoms include: hypotension, narrow pulse pressure, elevated pulmonary artery pressure, tetany, 
paresthesia and arrhythmias. 
• If hypocalcemia develops OR patient develops signs or symptoms of hypocalcemia then 
administer: 
1 gram (1 ampoule) of calcium chloride IV at maximum rate of 100 mg/minute 
 

4. Metabolic acidosis 



• Rare; from acid pH of blood products. 
• Usually, metabolic alkalosis is due to bicarbonate production from citrate metabolism. 
• May be an indicator of lactic acidosis in patients and tissue hypoperfusion. 

5. Hyperkalemia  
• Release of potassium from stored RBCs increases with storage time and after irradiation. 
• Potassium concentration in a Saline-adenine-glucose-mannitol (SAGM)-RBC unit is approximated by the number of 
days of storage (110 ml of supernatant/unit). 
• For example, a 42-day old RBC has a potassium concentration of approximately 45 mmol/L  

• Order bloodwork q1h (e.g. complete blood count (CBC), INR, Partial thromboplastin time (PTT), fibrinogen, calcium, 
arterial blood gas, potassium). 

Note: For discussion of the changes in electrolytes and acid-base balance with massive transfusion, see Wilson et al. 
 

Tips during massive transfusion/bleeding 
• Monitor core temperature. 
• Prompt use of measures to prevent hypothermia, including use of a blood warmer for all IV 
fluids and blood components. 
• Watch for dilutional coagulopathy. 
       While patient is actively bleeding, transfuse to keep: 
      • Platelet count >50x109/L (with head injury > 100x109/L) 
      • INR <1.5 
      • Fibrinogen >1.0 g/L 
• Watch for hypocalcemia, acidosis and hyperkalemia. 
• Use SQ40 SE Pall® filter with blood tubing to minimize the number of times the blood tubing has to be changed. 
     • Change SQ40 SE filter q10 RBC units or if blocked (and change tubing within the number of hours specified by 
hospital policy) 
     • Change blood tubing q2-4 RBC units of RBCs if SQ40 SE not used 
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Abbreviations 
CBS central blood serives 
CCI Corrected Count Increment 
CP Cryosupernatant Plasma 
CPD Citrate-phosphate-dextrose 
CSP Cryosupernatant Plasma 
DDAPV Desmopressin 
DIC Disseminated Intravascular Coagulation 
FFPA Apheresis Fresh Frozen Plasma 
FP Frozen plasma 
HLA Human Leukocyte Antigen 
HUS Hemolytic Uremic Syndrome 
ITP Immune Thrombocytopenia Purpura 
LR Leukocyte Reduction 
RBC Red Blood Cell 
TTP Thrombotic Thrombocytopenic Purpura 

ACE Angiotensin-Converting-Enzyme 

ALI Acute Lung Injury 
CBS Canadian Blood Services 
CMV Cytomegalovirus 
DIC Disseminated Intravascular Coagulation 
FNHTR Febrile Non-hemolytic Transfusion Reaction 
HBV Hepatitis B Virus 
HCV Hepatitis C Virus 
HIV Human Immunodeficiency Virus 
HLA Human Leukocyte Antigen 
HQ Héma-Québec 
HTLV Human T-cell Lymphotropic Virus 
INR International Normalized Ratio 
IV Intravenous 

IVIG Intravenous Immunoglobulin 
PTP Post-Transfusion Purpura 
RBC Red Blood Cell 
SEN-V SEN-Virus 
SFV Simiam Foamy Virus 
TACO Transfusion-Associated Circulatory 
Overload 
TA-GVHD Transfusion-Associated Graft vs Host 
Disease 
TRALI Transfusion-Related Acute Lung Injury 
TTISS Transfusion Transmitted Injuries 
Surveillance System 
vCJD Variant Creutzfeldt-Jakob Disease 
WNV West Nile Virus 


