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Objectives 

ÅPlatelet transfusion 

ÅGuidelines  

ÅEvidence behind the guidelines 

ÅPlatelet refractoriness 

ÅPlasma transfusion 

ÅGuidelines  

ÅEvidence behind the guidelines 

ÅRisks of transfusion 



PLATELETS 



Platelets 

ÅLife span approximately 10 days 

ÅPlatelets form from megakaryocyte blebs 

Å40% in the spleen 

Å60% circulate 

ÅNormal counts are  

   150-400/microliter 

Å7-10x103 are  

    consumed daily  

 

 

http://www.bloodjournal.org/content/121/13/2379 



Platelet Products 

ÅWhole blood, buffy coat or platelet rich plasma derived 

platelets 

ÅSuspended in 40-70 mL of plasma or platelet additive solution 

ÅMay be leukoreduced 

ÅSingle donor apheresis platelets 

ÅPlatelet additive solution (PAS) platelets 

ÅAbout 65% of the plasma is removed 

 



Platelet Storage 

ÅStored between 20-24 C with continuous gentle agitation 

ÅShelf life 5 days 

Å24 hours if open system 

ÅStorage containers allow for oxygen and carbon dioxide 

exchange to allow for aerobic oxidative phosphorylation 

and maintenance of pH 

 



Bacterial Testing 

ÅAABB requires methods to limit and detect bacteria in 

platelet products 

ÅCulture based methods 

ÅPoint of issue testing 



Quality Assurance 

ÅWhole blood derived platelets 

Å90% of whole blood derived platelets must contain ι 5.5x1010 

platelets and have a ph Ó 6.2 

Å95% of leukoreduced whole blood derived platelets must have ᾽ 

8.3x105 leukocytes 

ÅPooled platelets products must have ᾽ 5.0x106 leukocytes 

ÅApheresis platelets 

Å90% must contain ι 3.0x1011 platelets and have a ph Ó 6.2 

Å95% of leukoreduced apheresis platelets must have ᾽ 5.0x106 

leukocytes 

 

 



Platelet Transfusion 

ÅAdult Dosing 

Å4-6 whole blood derived pooled platelets 

ÅOne apheresis platelet 

ÅExpected increase in platelet count 30,000-60,000/microliter 

ÅPediatric Dosing 

Å10mL/kg or 1 whole blood derived platelet/ 10kg 

ÅExpected increase 50-100,000/uL 

ÅPost-transfusion increment 

ÅAffected by fever, sepsis, DIC, splenomegaly, drugs, platelet 

antibodies, bleeding,é 



Product Selection 

ÅABO compatibility ï  

ÅShould be group specific 

ÅABO antigens are present on the surface of platelets 

ÅAdministration of ABO incompatible plasma 

ÅTiter group O apheresis platelets 

ÅTry to match for RhD but not required 

ÅRhD is not present on the platelet surface but on residual RBCs in 

the product 

ÅPossible to cause alloimmunization to RhD but unlikely 

ÅCan administer RhIg 

 

 

 



Platelet Product Modifications 

ÅLeukoreduction 
ÅDecrease risk of febrile nonhemolytic transfusion reactions, HLA 

alloimmunization, CMV transmission 

ÅIrradiation 
ÅPrevent transfusion-associated graft-versus-host disease 

ÅWashed 
ÅDecrease risk of allergic/anaphylactic transfusion reactions 

ÅRemove antibodies in the plasma 

ÅVolume reduced 
ÅDecrease antibodies in the plasma 

ÅDecrease risk of transfusion-associated circulatory overload 

ÅAliquots 
ÅNeonatal and pediatric transfusions 

 



Indications for Platelet Transfusion 

ÅProphylactic Transfusions 
ÅStable, nonbleeding patient 
ÅPlatelet transfusion threshold 10,000/uL 

ÅHigher thresholds with fever or sepsis 

ÅTherapeutic Transfusions 
ÅMinor bleeding or prior to elective catheter placement or low risk 

endoscopic procedures 
ÅPlatelet transfusion threshold 20,000/uL 

ÅBleeding or invasive procedure 
ÅPlatelet transfusion threshold 50,000/uL 

ÅNeurosurgical patients and ECMO 
ÅPlatelet transfusion threshold 100,000/uL 

ÅMassive bleeding or known platelet dysfunction 

 

ÅOptimal dose is unknown but generally transfuse 1 apheresis 
platelet or 4-6 pooled platelets 

 



For adults: one apheresis platelet, equivalent to 6-8 units of platelets, is indicated: 

1. Platelet count Ò 10,000/uL as prophylaxis against spontaneous bleeding in all patients including: 

 a. Therapy-induced hypoproliferative thrombocytopenia  

 b. Bone marrow / stem cell transplant patients  

2. Platelet count Ò 20,000/uL and   

 a. Minor bleeding (epistaxis, oral mucosal bleeding, etc.), heparin, fever, sepsis, 

     coagulopathy, anatomic lesion at risk of bleeding 

 b. Prior to elective catheter placement* 

 c. Heme-Onc inpatients about to be discharged home or outpatients who are platelet  

     transfusion-dependent  

 d. Low risk diagnostic endoscopic procedures (diagnostic upper endoscopy, flexible  

     sigmoidoscopy, colonoscopy (including biopsies), biliary stent insertion, diagnostic ERCP) 

3. Platelet count Ò 50,000/uL and 

 a. Patient with active bleeding (GI bleed, hemorrhagic cystitis, etc.) 

 b. Invasive procedure (recent, in-progress or planned nonneuraxial surgery such as  

     thoracotomy, laparotomy, hip replacement, liver biopsy, etc.) 

 c. High risk interventional endoscopic procedures (endoscopic polypectomy, endoscopic  

     hemostasis, tumor ablation, treatment of varices, percutaneous endoscopic gastrostomy  

     tube placement)* 

 d. Lumbar puncture  

4. Platelet count Ò 100,000/uL with  

 a. Bleeding in a closed anatomical space (e.g., CNS, ocular)  

 b. Neurosurgical patients 

 c. Bleeding after cardiopulmonary bypass 

 d. Patients on extracorporeal membrane oxygenation (ECMO) 

5. In the setting of massive transfusion, without platelet count 

6. In the setting of known platelet dysfunction, with a normal or elevated platelet count 

 



 



 



 



 



 



 



Contraindications to Platelet Transfusion 

ÅAbsolute contraindications in the absence of significant or 

life threatening bleeding 

ÅThrombotic thrombocytopenic purpura 

ÅHeparin induced thrombocytopenia 

ÅRelative contraindications in the absence of significant or 

life threatening bleeding 

ÅImmune thrombocytopenia 



Platelet Refractoriness 

ÅImmune versus non immune causes 

ÅAnti-human platelet antigen antibodies and anti-HLA 

Class I antibodies 

ÅCheck 1 hour post platelet count  

ÅCalculate corrected count increment 

 

 
CCI = Post-Transfusion Platelet Increment (109/l) x Body Surface Area (m2) 

                       1011 Transfused Platelets 

> 7500 ï nonimmune causes <7500 ï immune causes 



 

http://www.pathology.med.umich.edu/handbook/Tables/Platelet_Refractoriness_Evaluation_Supplement.pdf 



Platelet Antibody Testing 



Platelet Antibody Testing 

 

http://www.haematologica.org/content/97/5/696 



Interpretation 

ÅChloroquine destroys anti-HLA reactivity. 

ÅIf you have a positive reaction, add chloroquine.   

ÅIf the reaction is still positive and the reactivity is the 

same, anti-platelet antibodies are present. 

ÅIf the reaction is still positive and the reactivity is 

decreased, both anti-platelet and anti-HLA antibodies are 

present. 

ÅIf the reaction becomes negative, only anti-HLA 

antibodies are present. 

 

 



Management 

ÅABO matched platelets 

ÅCrossmatched platelets 

ÅHLA matched platelets 

ÅHLA antibody antigen negative platelets 



Nonimmune Causes of Platelet 

Refractoriness 
ÅFever 

ÅSepsis 

ÅAntibiotics 

ÅDrugs 

ÅConsumption 

ÅBleeding 

ÅHypersplenism 

 



PLASMA 



Plasma 

ÅAcellular, liquid part of blood 

Å90% water 

Å7% protein 

Å2-3% nutrients, crystalloids, hormones, and vitamins 

ÅCoagulation factors 

ÅFibrinogen 

ÅFactor XIII 

ÅVon Willebrand factor 

ÅFactor VIII primarily bound to vWF 

ÅClotting factors II, VII, IX, and X 



Plasma 

ÅCollected from whole blood or apheresis 

ÅFrozen and stored at Ò -18 C  

ÅShelf-life 1 year frozen 

ÅThawed in water bath at 30-37 C (20-30 minutes) 

ÅShelf life of 24 hours at 1-6 C 

ÅCan be extended for up to 5 days post thaw 



Plasma Products 

ÅFFP 

ÅFP24 

ÅCryoprecipitate-reduced plasma 

ÅThawed plasma 

ÅFFP, FP4, and thawed plasma are used interchangeably  



 

http://www.mc.vanderbilt.edu/documents/vmcpathology/files/Coagulation%20Factors%20Half%20Life%20FFP%20content%20Recovery.pdf 



FFP vs FP24 

ÅContains above the minimum clotting factor activity 

required for surgical hemostasis immediately post thaw 

ÅImproved logistics 

ÅCost effective processing of whole blood 

ÅFacilitated conversion to male-only plasma 



Comparison of Coagulation Factor Activity 

in FFP and FP24 

At Thaw ï        FVIII 23% lower in FP24 (p=0.003) 

         PC 18% lower in FP24 (p=0.006) 

120 hours -     PC 17% lower in FP24 (p=0.009) 

         PS 13% lower in FP24 (p=0.044) 



Comparison of Coagulation Factor Activity 

in FFP and FP24 

Significant decrease in activity of FV, FX, vWF:Rco, and PS at 120 hours post thaw 



 


