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INTRODUCTION 
 
Plasma products are prepared from whole blood by centrifugation.  Plasma is generally used for 
the proteins it contains, including albumin, globulins, and coagulation proteins.  In contrast to the 
whole blood from which it is derived, plasma can be stored frozen for 1-5 years, making it a 
convenient product to keep in most veterinary hospitals.   
 
 
TYPES OF PLASMA PRODUCTS 
 
Several different types of plasma products can be prepared, with different indications for each.  
They include: 
 
Fresh frozen plasma (FFP) 
This is probably the most commonly used and most commonly ordered type of plasma.  Fresh 
frozen plasma is plasma that has been separated from red cells and frozen at colder than or equal 
to -18°C (0°F) within 8 hours of collection.  The typical volume of a unit of FFP is 200 to 250 
ml.  FFP contains the stable and labile elements of the soluble coagulation system, fibrinolytic 
system, and naturally occurring inhibitors of coagulation such as anti-thrombin III, protein C and 
protein S.  Although FFP also contains albumin and globulins, the majority of appropriate 
decisions to transfuse FFP involve the need to replace primarily hemostatic proteins. 
 
Both labile and stable coagulation factors can be retained in FFP for up to a year under proper 
storage conditions (≤ -18° C).  If advertently thawed, refreezing FFP within an hour of initial 
thawing still maintains adequate hemostatic protein activity.   
 
24 hr Frozen Plasma (FP24) 
Plasma frozen within 24 hours after collection (FP24) is typically prepared from whole blood 
that has been stored at 4-6º C for up to 24 hours before centrifugation. The separated plasma is 
then stored at -18º C or colder.  When used clinically in human patients, the product has slightly 
to moderately decreased concentrations of Factor VIII, and Factor V.  Plasma prepared from 
whole blood stored at room temperature, rather than refrigeration for 24 hours, has also been 
investigated in people and shows up to 20% reduction of Factor VIII, with other coagulation 
factors comparable to FFP.  A concern of this method is the risk of bacterial contamination; 
however, significant microbial growth does not occur during the first 24 hours in human platelets 
stored at room temperature and the freeze-thaw process used with plasma would be expected to 
disrupt most microbes.   
 
A study in dogs suggested that canine whole blood units stored at room temperature up to 24 
hours, followed by processing to plasma and freezing, still retained therapeutic coagulation 
protein and hemostatic protein content.  Small aliquots of plasma frozen in plastic tube segments 
at -80 C were used in the study, which might not mimic conditions for plasma unit storage.  A 



direct comparison of factor concentrations between FFP and FP24 was not performed in this 
study. 
 
Frozen plasma (FP) 
Frozen plasma (FP) refers to FFP units stored longer than 1 year or thawed FFP units stored 
under refrigeration for more than 24 hours before transfusion (now termed thawed plasma).  The 
term FP is not commonly used in the human field.  FP is a source of albumin and globulins.  
Hemostatic proteins retain variable activity in FP and the product may not supply replacement 
levels of the most labile coagulation factors such as Factors V and VIII.  However, a study 
evaluating canine plasma units collected from greyhound blood donors and stored at -30ºC for 5 
years showed that the plasma (FP) was hemostatically active as demonstrated by 
thromboelastography; prothrombin times (PT) and activated partial thromboplastin times (aPTT) 
which remained within their respective reference intervals.  However, significant decreases were 
noted in Factor VIII and Factor X activities of the FP as compared to fresh plasma samples. 
 
Thawed plasma 
Thawed plasma is prepared from FFP or FP24, by thawing the unit at approximately 37º C and 
storing the liquid component at 1-6 º C for up to 5 days.   
 
In humans, activities of Factors II, VII, IX, X and fibrinogen are comparable to those found in 
FFP or FP24, while Factor VIII shows the greatest degree of degradation.  Extension of the 
storage time up to 10 days still maintained what were considered therapeutic levels of Factors V 
and VIII in one study using human thawed plasma, although levels were reduced from day 0. 
 
Liquid plasma (LP) 
Liquid, never frozen plasma for transfusion can be separated from whole blood at any time 
during storage and stored at 1-6 º C for up to 5 days after the expiration date of the whole blood.  
Liquid plasma (LP) can be deficient in labile factors, but one study using human plasma 
separated and refrigerated within 24 hours of blood collection showed that at least 50% of 
activity of Factors V, VII, VIII, VWF, and Protein S were maintained by day 15.   
 
Major use for LP is in high volume trauma centers, where plasma needs to be immediately 
available with no thaw time that would delay administration.  A study using canine LP processed 
routinely after whole blood collection showed that the PT and aPTT remained within reference 
intervals after refrigerated storage up to 14 days.  No significant differences for Factors V and 
VIII were noted between the refrigerated LP at 14 days and plasma frozen at -20º C within 2 
hours of collection and thawed at 14 days.  Aerobic and anaerobic bacterial cultures obtained on 
days 7 and 14 for the refrigerated LP and on day 14 from the thawed frozen plasma yielded no 
growth.  The study indicated that refrigerated storage of canine LP might be useful, particularly 
in high volume emergency clinics.   
 
Cryoprecipitate 
 
Cryoprecipitate is a precipitate of plasma proteins (cryoglobulins) which forms when fresh 
frozen plasma is thawed slowly at 4°C for 5-15 hours or until a few ice crystals remain.  The 
plasma is centrifuged at 4000 rpm for 8 minutes at 4°C.  A white precipitate should remain in the 
bottom of the bag or may be seen as a coating on the sides of the bag.  The supernatant plasma is 
gently poured off, leaving 10-15 ml of plasma remaining on the cryoprecipitate.  This product is 



refrozen and has a shelf life of 1 year when stored at -18°C or lower.  Cryoprecipitate is rich in 
von Willebrand's factor, factor VIII, factor XIII  and fibrinogen (factor I).  Lyophilized 
cryoprecipitate (both canine and feline) is available from Animal Blood Resources International, 
a US commercial blood bank. 
 
Cryoprecipitate - poor plasma (CPP) 
 
Cryoprecipitate - poor plasma (cryo-poor plasma) is the plasma remaining after cryoprecipitate 
has been removed.  This plasma is thus depleted of factor VIII, von Willebrand's factor, factor 
XIII, fibrinogen and fibronectin.  Cryo-poor plasma retains the stable coagulation factors 
(including antithrombin III) and albumin.  The shelf life of cryo-poor plasma when frozen at -18°
C is 5 years. 
 
Platelet rich plasma (PRP) 
 
Platelet-rich plasma (PRP) is prepared by subjecting the blood to slow centrifugation,which 
sediments the red cells and buffy coat, leaving platelets suspended in the plasma layer.   
 
 
INDICATIONS FOR PLASMA PRODUCTS 
 
Plasma products are the most appropriate therapy for inherited coagulation disorders.  Inherited 
deficiencies of factor VIII (hemophilia A) or von Willebrand disease (VWD) will respond to FFP 
or cryoprecipitate, although cryoprecipitate is generally preferred due to its smaller volume and 
efficacy.  Other inherited factor deficiencies, such as factor IX deficiency (hemophilia B), can be 
treated with FFP, FP, or CPP.    
 
Most types of plasma can be used for acquired coagulation factor deficiencies secondary to liver 
failure, DIC, vitamin K deficiency (anticoagulant rodenticide toxicity, liver failure, biliary 
obstruction, malassimilation syndromes, chronic antibiotic usage) or dilutional deficiencies 
resulting from massive blood or volume replacement (greater than one blood volume within 
several hours).  When in doubt of what coagulation factors might be decreased, FFP is usually 
the best choice as it will supply all in adequate concentrations.  Most types of plasma can also be 
used for blood volume expansion. 
 
Most types of plasma, with the exception of cryoprecipitate, can be used as a source of albumin 
when other albumin solutions (human, canine) are not available or desired.  However, when 
using plasma, albumin is difficult to supply in adequate amounts to reverse hypoalbuminemia.  
Approximately 60% of total body albumin is located in the interstitial space and is in equilibrium 
with plasma albumin.  If hypoalbuminemia develops, the calculated plasma albumin deficit 
represents, therefore, only 40% of the whole-body deficit.  If albumin is being lost via the 
kidneys or gastrointestinal tract, albumin supplied by transfusion is rapidly lost.  In catabolic 
states, infused albumin is metabolized as a calorie source.  Malnutrition resulting in impaired 
hepatic synthesis of albumin contributes significantly to hypoalbuminemia in many of these 
patients.  Therefore, plasma should generally not be used as a source of protein for patients with 
excessive protein losses (e.g., protein losing enteropathy, protein losing nephropathy, exudative 
dermatides) or for nutritionally deficient patients.  Nutritional support (either enterally or 
parenterally) may be indicated to increase hepatic albumin synthesis, and synthetic colloids 
and/or canine or human albumin can be used to boost oncotic activity.  One exception to the “no 
plasma as a source of protein” rule would be with acute, reversible hypoalbuminemia, such as 
might occur with burns, which can be appropriately treated with plasma transfusions. 
 



The use of plasma for other conditions, such as pancreatitis or parvo viral enteritis, may help to 
boost plasma protein if it is decreased, but has not been shown to otherwise alter the course of 
the disease.   
 
 
ADMINISTRATION OF PLASMA PRODUCTS 
 
Plasma for coagulation deficiencies 
 
The dose of plasma depends on the clinical situation and the underlying disease process.  
Guidelines for coagulation factor deficiencies are as follows: 
 
For VWD or hemophilia (factor VIII or IX deficiency) 10-15 ml/kg 
For other factor deficiencies        10 ml/kg 
 
10 ml/kg of FFP will increase coagulation factors by ~20% in dogs.  If factor concentrations are 
known in the FFP and the patient, the following formulae can be used for calculation of the dose 
in coagulation deficiencies. 
 
Patient plasma volume = weight (kg) x 90 ml/kg x (1-PCV) 
 
Coagulation factor units required = plasma volume x (desired coagulation factor concentration - 
initial coagulation factor concentration) 
 
Volume of donor plasma required = # of coagulation factor units required 
                  # of coagulation factor units/ml of donor plasma  
 
Example: 
 
Patient weight = 50 kg 
Patient PCV = 42% 
Desired coagulation factor concentration = 30% (or 0.3 unit/ml) 
Initial coagulation factor concentration = 10% (or 0.1 unit/ml) 
Coagulation factor units/ml donor plasma = 80% or 0.8 unit/ml 
 
Patient plasma volume = 50 x 90 x (1-0.42) = 2610 mls 
# of coagulation factor units required = 2610 x (0.3-0.1) = 522 units 
Volume of donor plasma required = 522/0.8 = 652.5 mls 
         
 
Post-transfusion assessment of the patient’s coagulation status by monitoring OSPT, APTT, 
ACT or bleeding times is critical.  The above doses should be repeated as needed. As with all 
blood components, FFP must be given via a standard blood or component administration set with 
a 150-170 µ filter. 
 
To thaw frozen plasma, place in a waterproof plastic bag and thaw at 37°C.  Thawing at room 
temperature or in a refrigerator should be avoided, as cryoprecipitate will form.  A plasma thawer can 
also be used. Administer immediately upon thawing, or store between 1 and 6°C.  Administer FFP 
within 24 hours of thawing if used as a source of labile coagulation factors. 
 
A suggested rate of administration of plasma is 5-10 ml/kg/hr.  Remember that, as with any 
blood component, the administration should be completed within 4 hours to avoid possible 
bacterial growth.  Administer slowly (< 5 ml/kg/h) for the first 15 minutes and monitor the 



patient closely, after which the rate of administration can be increased.  Administer very slowly 
to patients with hepatic, cardiac or renal failure (approximately 1 ml/kg/h). 
 
When cryoprecipitate is used, thaw in a 37°C water bath until the precipitates are dissolved, and 
the contents of the bag are then drawn into a syringe.  Follow manufacturer’s instructions if the 
lyophilized cryoprecipitate is used.   
 
The dose of cryoprecipitate is 1 bag per 5-10 kg.  A bag of cryoprecipitate (prepared from 
approximately 200 ml plasma) per 10 kg will raise factor levels by about 20%-30% and contains 
100-150 units vWf per bag, provided the donor has normal VWF levels.  Additional bags may be 
administered as required.  If the commercial lyophilized product is used, the dose is 1 vial for 
every 12 kg body weight.  Cryoprecipitate is usually administered over 15-30 minutes via a 
component administration set.  Urticaria, seen primarily around the eyes and muzzle, can occur 
following cryoprecipitate or plasma administration.  Antihistamine therapy (e.g., 
diphenhydramine 2 mg/kg IM or slowly IV) should be instituted should this occur. 
 
Plasma for hypoalbuminemia 
 
For hypoalbuminemia          20-25 ml/kg 
 
Doses to correct hypoalbuminemia can be significantly greater than that listed above.  However, 
because of the risk of transfusion-associated circulatory overload from infusion of such large 
volumes of plasma, the above dose is recommended initially.  Further administration should be 
undertaken only after careful assessment of patient response.  Also, remember that plasma 
transfusion for hypoalbuminemia is generally not advised, as other sources of albumin are 
available. 
 
 


