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Chapter 96: Transfusion of Plasma Products

· Plasma  contains hemostatic proteins, albumin & immunoglobulins
· Fibrinogen is the highest concentration hemostatic protein

· Immunoglobulins are primarily IgG, but also IgA & IgM

· Albumin – 3-4 g/dL

· Plasma products

· All protein activity and concentration if separation occurs within 8 hours of collection

· Fresh frozen plasma (FFP)

· Quickly frozen within 1 hour of separation

· Stored at or below -18 Celsius

· Can be stored for one year

· Has all components found in fresh plasma

· Frozen plasma (FP)

· FFP stored longer than 1yr or stored under refrigeration >24 hours before transfusion

· Does not supply replacement levels of the most labile factors (fV & fVIII)

· Cryoprecipitate

· Slowly thawed FFP at 1-6 Celsius followed by centrifugation to sediment the large cold-insoluble proteins, then refrozen

· “Units” of cryo are arbitrary by manufacturer – follow instructions for dosing

· Contains: fibrinogen, vWf-fVIII complex, fXIII, & fibronectin

· Has ~50% of factor activity in 1/10th the volume compared to a unit of FFP

· Volume reduction is the major advantage to cryo

· Store for up to 1 yr

· Cryosupernatant (cryo-poor plasma)

· Retains albumin, Ig’s and most hemostatic proteins

· Can be used for vitamin K-dependent factors

· Stable for at least 1yr

· Plasma derivatives/ human products

· Human albumin

· Human IgG

· Human or recombinant fVIII concentrate

· Human or recombinant fIX concentrate

· Recombinant fVIIa

· At supraphysiologic levels it generates thrombin independent of factors VIII and IX by directly activating factor X on the surface of procoagulant platelets

· Canine albumin

· Feline albumin

· Indications for plasma therapy

· Control of active hemorrhage & preoperative prophylaxis for animals with hereditary coag factor deficiency

· vWf disease

· Type 2 & 3 are the most clinically severe forms
· Cryoprecipitate his the most concentrated source of vWF, but FFP can be used

· Hemophilia

· Hemophilia A is more common (factor VIII deficiency)

· Hemophilia B (factor IX deficiency)

· Both are X-linked, usually only males are clinical

· Other heritable factor deficiencies/Coagulopathies described

· Hemophilia A & fibrinogen deficiency respond to cryoprecipitate

· All other disorders require FFP

· Acquired factor deficiencies

· More common than hereditary problems

· Vitamin K-dependent coagulopathy

· Cryosupernatant is the most cost effective, but FFP can be used

· Used during critical bleeding as Vit K therapy takes 12-24 hours to correct coagulopathy

· Liver disease

· FFP has all components needed (factors and fibrinogen)

· Volume overload may limit efficacy

· Disseminated intravascular coagulation

· FFP, no improved outcome in people w/ FFP vs factor concentrates

· Massive fluid replacement (dilutional)

· Humans recommend – 1:1 transfusion of FFP and PRBCs in people with massive blood loss

· Hypoproteinemia

· FFP and cryosupernatant can be used but require high volumes

· 20-25 ml/kg needed to increase albumin .5 g/dL

· Human albumin – antigenic, use with caution

· Canine albumin

· Immune disorders

· Plasma products do not contain supraphysiologic levels of IgG needed for immunosuppression

· Can be used for immunoglobulin replacement therapy in neonates with failure of passive transfer and to augment response to infectious agents
· Human IV IgG needed for immunosuppression

· Guidelines for administration

· Nationwide standards for unit definition, potency, or processing techniques do not exist – must talk to supplier. Also need to check quality control/assurance protocol

· Frozen plasma products brittle and should be handled with care

· Store at -20 Celsius or lower and warm to 37 before administration

· Use a blood filter, do not mix with other drugs/fluids to prevent precipitation

· Start at 1-2 ml/minute to monitor for reaction, then increase rate

· Cryoprecipitate can be given as slow bolus over 10-20 min

· Usually transfused at 10-12 ml/kg every 6-8 hr to prevent volume overload

· Cryo units are arbitrary – follow instructions

· For animals with known coagulopathy – give preop and post op transfusion, rarely need transfusion beyond 3 days post op

· Human albumin - .5-1.25 g/kg (use with caution)

· 4% of dogs had severe delayed reactions

· Human IV IgG 0.5-1.5 g/kg

· Recombinant human fVIIa 35-120 mcg/kg

· Efficacy has been demonstrated in research dogs with hereditary Coagulopathies (5-30 mcg/kg)

· Adverse reactions

· Acute allergic reactions

· Urticaria, erythema, facial edema  - usually within the first 30-60 minutes

· Respond to stopping transfusion and antihistamine/short-acting steroid

· ONLY type matched plasma should be used in cats b/c of the risk of RBC contamination in plasma

· Can do minor cross match with donor plasma and recip RBC

· TRALI – transfusion related acute lung injury
· Thought to be due to alloantibodies in donor plasma activating recipient granulocytes which causes severe pulmonary edema
· TRIM – transfusion related immunomodulation

· Immunosupressive syndrome caused by donor leukocytes or leukocyte-derived intermediaries inducing an increased susceptibility to cancer recurrence or bacterial infection in recipients.

Chapter 97 Platelet and Granulocyte transfusion

Platelet transfusion
· Indicated for control of bleeing due to severe thrombocytopenia or thrombopathia

· Fresh whole blood, platelet-rich plasma (PRP), platelet concentrate (PC)

· Assessment of platelets for transfusion

· Quantity – count performed on unit when collected/prepared

· Platelet survival during storage – divide # platelets remaining at the end of storage by the number at the beginning

· Storage lesion – deleterious physical and metabolic changes that occur during storage that are greater than that seen with senescence alone

· Somewhat correlates with a decline in pH

· Many tests that evaluate platelet function in vitro are unsuccessful in predicting post-transfusion behavior

· Hypotonic stress, shape change in response to agonists, morphology scoring using electron microscopy, and swirling in the blood bag seen with the unaided eye are the best predictors of platelet function. 

· Before using unit – recommend check pH, look for swirling in PRP and PC, measure plt count before transfusion

· In vivo viability – measuring plt counts in patient or labeling platelets and monitoring their levels over time

· Control of hemorrhage – clinical signs, BMBT, PFA-100, TEG, Sonoclot

· Whole blood-derived and apheresis platelets
· PRP and PC need to be typed as there is some RBC contamination

· Plateletpheresis units have more platelets ~ 1011
· Plateletpheresis has been done in dogs, hypocalcemia is biggest problem in donor

· Storage

· Store at room temp for 5-7 days with continuous or intermittent agitation

· Fresh whole blood can be stored for up to 8hr at room temp

· Platelets refrigerated <24hr show normal to increased in vitro aggregation

· Platelets refrigerated >24 hours shoe decreased viability, aggregation, efficacy

· Chilling platelets clusters their vWf receptors which causes hepatic macrophages to phagocytose them via the C’ type 3 receptors; clustering does not alter function

· T1/2 of ~3.5 days, life span of 7-9 days for transfused platelets

· Cryopreserved platelets

· Platelets in DMSO are frozen, shelf life of 2 years

· Canine cryo platelets have been shown to have impaired in vitro fx based on reduction of aggregation but they can be activated in vivo.

· Have decreased in vivo recover (~50%) and survival (t1/2 2 days)

· Have hemostatic efficacy as demonstrated in lethally irradiated dogs

· Lyophilized platelets & liposome-encapsulated platelet membranes also exist
· Transfusion of platelet products

· Ideally given to bleeding patients with severe thrombocytopenia due to decreased plt production where plt life span is normal

· Less beneficial in DIC and IMT but may be used if critical hemorrhage is present

· In humans plt transfusion is done prophylactically: if plt count <10k, if <20k and other bleeding risk factors are present, or if <50-100k before invasive procedure

· Plt rarely given prophylactically in vet med

· Plt does is controversial but plt survival is increased at higher plt counts, so a higher dose, less frequent administration protocol may be preferred

· Critical spontaneous hemorrhage usually prevented by plt count maintained >10-15k

· Give with filter of 170 microns, set should be free of latex as it can bind plt

· If bleeding controlled existing petechiae and ecchymoses will fade over 12 hr

· If there is not plt production and no increased loss, transfused plt count will decrease by ~33% per day

· 1 unit FWB was equivalent to 10 PC units after open heart surgery in humans

· FWB at 10 ml/kg will raise plt count ~10k – this should be enough to stop critical hemorrhage

· Cryopreserved plt – 1 unit/10 kg should increase plt count ~20k

· PRP or PC – 1 unit /10 kg should increase plt count ~35k, but often results are lower than this. 

· FFP and cryo are alternatives to platelet products as they contain hemostatically functional plt microparticles

· Transfusion reactions

· Febrile reactions are most common, but can be reduced by leukoreduction

· Alloimmunization to platelet antigens occurs in immunocompetent dogs

· Leukocyte reduction and ultraviolet B irradiation may help prevent plt alloimmunization

· Transfusion associated sepsis due to bacterial contamination

Granulocyte transfusion
· Granulocyte concentrate transiently increases neutrophil number – may permit survival in otherwise fatal sepsis
· Usually produced by administering G-CSF to donor and then performing leukophersis

· Donor should be blood type compatible and irradiation of the unit is performed to minimize graft-versus-host disease

· Transplanted cells attach the recipient cells

· Can be stored at room temp for 24 hours without agitation

· Dose is 109 granulocytes/kg once to twice daily

1. Plasma products must be separated within _____ hours of collection to maintain protein activity and concentration. 

2. These five components are in cryoprecipitate: 

3. how does recombinant human fVIIa work to stop bleeding in an Hemophiliac patient:

4. Which plasma product has the highest concentration of vWF: _____________________

5. Plasma products are relatively ineffective at increasing albumin levels as it takes ___________ ml/kg of plasma to increase the albumin .5 g/dL.

6. Standard plasma products (FFP and cryosupernatant) do not contain supraphysiologic levels of Ig necessary for immunosuppression. However, they do contain enough Ig to be used for:
7. The most common reaction to plasma produce is an acute allergic reaction which does NOT include which of the following signs: 

a. Urticaria

b. Tachycardia

c. Facial edema

d. Erythema

8. What is platelet storage lesion and what other measurable change in the unit do they somewhat correlate with?

9. How should PRP and PC be stored?...FWB when it is to be used for platelets?

10. T or F : Cryopreserved platelets cannot be activated in vitro. 

11. List two methods to prevent development of platelet alloimmunization: 

12. This disease process is a potentially serious consequence to granulocyte transfusion that has been irradiated. 

