BLOOD COMPONENTS

Donations of whole blood or some of its components provide the material from which blood products are derived.

Blood components:
Red cells

Blood products: Factor concentrate

Plasma  



  Albumin
Platelets 



   Immunoglobulin

Cryoprecipitate 

PURPOSE
Separation of blood into its constituents allows 

1. Storage of each component at the temperature and storage conditions required for maximum in vitro survival.
2. Transfusion of only that specific portion of blood that the patient requires

3. Maximal use of donor resources.
PREPARATION OF BLOOD COMPONENTS




       Whole Blood

1st Centrifugation


Red Cell Concentrate


Plasma


(Packed red cells)

(Platelet-rich plasma)


2nd Centrifugation





Platelet-poor plasma

Platelet Concentrate





(Fresh Plasma)








Fresh Frozen Plasma (FFP)





FFP 




FFP



For Clinical Use


For Fractionation


Cryoprecipitate
Cryosupernatant


Factor concentrates









Albumin









Immunoglobulin
	Component/

Product
	Contents
	Indications
	Volume
	Shelf Life/

Storage

	1.
Whole blood
	Red cells, plasma
	Massive haemorrhage to replenish O2-carrying capacity and intravascular volume


	450 ml

HCT 30-40%
	35 days, 1-6(C

(CPDA1)

	2.
Packed Red Blood Cells
	Red cells and little plasma
	Anaemia, chronic blood loss


	300 ml

HCT <80%
	35 days, 1-6(C

(CPDA1)

	3. Red Cells in

    Optimal Additive Solution (OAS)
	Red cells
	Anaemia, 

Use in neonates to prevent hyperkalaemia
	300 ml

HCT 55-65%
	42 days, 1-6(C



	4.
Leukocyte- reduced red cells

    By Filtration (prestorage or bedside) or washing with saline
	Red cells, little plasma,

WBC<5 x 106
	Prevention and treatment of HLA sensitization,

FNHTR,

Prevent CMV transmission
	300 ml
	Original shelf life, 1-6(C

If open system then use within 24 hr (washing)

	5. Red Cells,

    Irradiated
	Red Cells


	Prevent transfusion-related

GVHD in BMT

	300 ml
	Original outdate or 28 days after

irradiation,

whichever is earlier, 1-6(C 

	6. Fresh-frozen 

    Plasma

    (from whole       

     blood or   

     apheresis)


	Plasma, all clotting factors and other proteins
	Deficiency of coagulation factors, DIC, TTP, warfarin overdose, Fractionation for products.
	250 ml
	1 year; - 30(C

	7.
Stored plasma
	Plasma, clotting factors except factors V, VIII
	Factor deficiency except factors V and VIII 
	210 ml
	1 year; - 30(C



	Component/

Product
	Contents
	Indications
	Volume
	Shelf Life/

Storage

	8a. Platelet   

      concentrate

    (From 1 unit of whole blood)
	Platelets,  plasma
	Prevention and treatment of bleeding due to thrombocytopenia and platelet dysfunction
	50 ml


	5 days, 20-24(C

(Agitate)

Pooled – open system, use within 4 hr

	8b. Platelet concentrate (apheresis)
	As 8a
	As 8a
	300 ml
	5 days: 20-24(C

(Agitate)

	9. Cryoprecipitate
	Fibrinogen, Factors VIII, XIII, vWF
	DIC, 2nd choice for vWD,

haemophilia A


	20-50 ml
	1 year; - 30(C

	10. Factor VIII   

      concentrate

    (Recombinant or human plasma-derived)
	Factor VIII, 

± vWF
	Haemophilia A, von Willebrand disease
	25 ml

# of units of factor VIII stated on the vial
	Expiration date

	11. Factor IX  

      concentrate

    (Recombinant or human plasma-derived)
	Factor IX
	Haemophilia B 
	25 ml

# of units of factor IX stated on the vial
	Expiration date

	12. Recombinant

      Factor VIIa
	Recombinant activated Factor VII


	Haemophilia with inhibitors
	25 ml
	Expiration date

	13. Albumin
	Albumin 

(5% and 25% solutions)


	Volume expansion,

Hypoalbuminemia
	50-250 ml
	Expiration date

	14. Immunoglobulin
	Antibodies,

Usually >90% IgG


	ITP,

Hypogammaglob-ulinaemia


	
	Expiration date




WHOLE BLOOD - STORAGE LESIONS


Red cells stored in CPDA1 are kept for 35 days at 4(C (1-6(C). During storage, changes in red cell composition and physical structure occur resulting from altered red cell metabolism.


a)
Biochemical changes



Red cells metabolize glucose and produce pyruvic and lactic acid ( (pH and rate of glycolysis ( (ATP


b)
Structural


Disc shape ( spherical shape with loss of membrane deformability ( (osmotic fragility ( (red cell destruction 


c)
Red cell diphosphoglycerate (DPG)

2,3 DPG declines to zero after 2 weeks of storage in CPDA1( ( O2 affinity( 

( tissue oxygenation

Post-transfusion DPG is regenerated to normal levels within 24 hr


d)
Metabolic changes


i)
Increased potassium concentration in the plasma


ii)
Hypocalcemia


e)
Miscellaneous


i)
Decreased activity of labile coagulation factors especially FV and FVIII


ii)
Loss of viability of platelets 


Some red cells return to normal after transfusion, but others are quickly removed from the circulation. A transfusion of red cells is considered to be satisfactory if more than 70% of the cells survive within the circulation for at least 24 hr.
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