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Storage of blood components and after its 
Blood must not be stored in a ward refrigerator under any circumstances.  
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4 Storage of blood components

Blood must not be stored in a ward refrigerator under any circumstances.

Figure 1: Blood cold chain from collection to transfusion
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Figure: Blood cold chain from collection to transfusion

· Whole blood and red cells must always be stored at a temperature between +2 °C and +6 °C. 

Note:  The main reasons for giving a blood transfusion are to restore or help to maintain the body’s oxygen-carrying capacity and the volume of blood circulating the body. 

· If blood is not stored at between +2 °C and +6 °C, its oxygen-carrying ability is greatly reduced.
· The anticoagulant/preservative solution in the blood bag contains nutrients for the blood during storage and stops the blood from clotting. 

    Note: The red cells can only carry and deliver oxygen if they remain viable. 

· The most important substances in maintaining the viability of red cells are glucose and adenosine triphosphate (ATP). It is essential to maintain an equilibrium between ATP, 2,3 Diphosphoglycerate (2,3 DPG), glucose, and phosphate. 

One of the anticoagulant/preservatives most commonly used is citrate phosphate dextrose with adenine (CPDA-1). The dextrose and adenine help the red cells to maintain ATP during storage, and the citrate is the anticoagulant that stops the blood from clotting. 

· The important reason for storing blood between +2 °C and +6 °C is to keep the growth of any bacterial contamination in the unit of blood to a minimum. If blood is stored above +6 °C, bacteria that may have inadvertently entered the unit during collection may grow to such an extent that transfusion of the contaminated blood could be fatal. The lower limit of +2 °C is also very important because red cells are very sensitive to freezing. If they are allowed to freeze, the red cell membranes rupture and the hemoglobin is released; that is, the cells are haemolysed. The transfusion of haemolysed blood can also be fatal.
Red Cells Preservation

The goal of blood preservation is to provide viable and functional blood components for patients requiring blood transfusion. More than 70% of red cells should remain viable in circulation 24 hours after transfusion of stored blood in CPDA-1 for 35 days. 

· The blood is stored at 2-6 °C to maintain the optimal Viability. The loss of red cells viability is correlated with the "lesion of storage" due to various biochemical changes: 
1. Decrease in pH

2. A buildup of lactic acid

3. A decrease in glucose consumption

4. A decrease in ATP level

5. Low 2,3-DPG levels

Platelet Preservative

The preservation of viable and functional platelets depends on the following factors :
1. Temperature: Platelets should be stored at 22-24° C (controlled temperature) with continuous gentle agitation in platelet incubator and agitator.

2. pH: pH should be above 6.0.
3. Plastic Bag: Maintenance of pH and function of platelets depends on the permeability of the storage bag to oxygen and carbon dioxide. Platelets stored in bags made of polyvinyl chloride (PVC) with a plasticizer have a shelf life of 3 days. The pooled platelets can be stored for 4 hours at 22-24° C before they are transfused.
Fresh frozen plasma ( FFP )
Plasma is frozen soon after collection to maintain the activity of blood-clotting factors.

· Plasma separated within 8h of donation, frozen rapidly, and stored below - 20 C°. The shelf life of FFP is 12 months at - 18C° or lower. 

· After thaw FFP can be stored at 2-6 C° for 12 hours before transfusion. 

· If FFP cannot be used within one year or thawed plasma is not used within 12 hours it is re-designated as single donor plasma which can be stored farther for 4 years at -18° C or lower.
Note:    
1. It may also be used in patients with inherited clotting factor deficiencies (e.g. Factor V deficiency) where a clotting factor concentrate is not yet available.
2. FFP carries a significant risk of severe allergic reactions and should not be used as a plasma volume expander.
Single donor plasma

Shelf - life of Single donor plasma is 4 years at -18° C or lower. Thawed plasma can be stored at 2-6 C° for 5 days before transfusion.
Cryoprecipitate ( Factor VIII )

Cryoprecipitate is made by thawing donor FFP at 4°C, producing a cryoglobulin rich in fibrinogen, Factor VIII and von Willebrand factor (von Willebrand’s disease). It was developed as a treatment for haemophilia but this use has now been replaced by Factor VIII concentrate.
Cryoprecipitate can be stored for 12 months at -18° C or lower. Thawed Cryoprecipitate can be stored for 6 hours at 2-6° C and pooled cryoprecipitate kept at 2-6° C should be used within 4 hours. 
Granulocytes (buffy coat) 
· The shelf life of granulocytes is 24 hours at 22-24°C.

· Post transfusion recovery of granulocytes in circulation and migration into inflammatory loci is better if transfused within 8 hours of storage than that if granulocytes are stored for 24 hours.
· Although their clinical effectiveness is controversial, transfusion of granulocytes may be indicated in patients with life-threatening soft tissue or organ infection with bacteria or fungi and low neutrophil counts, usually in the setting of severe, prolonged neutropenia after cytotoxic chemotherapy. 

· There are two main granulocyte-rich components available: 

1. buffy coats derived from whole blood donations 

2. granulocytes collected by apheresis from individual donors. 

· Because of contaminating red cells, granulocyte components must be ABO and Rh (D) compatible and cross matched with the recipient. They are irradiated before the issue to prevent Transfusion-associated graft-versus-host disease (TA-GvHD). 

Note: Daily transfusions are given, with monitoring of response, until recovery of bone marrow function.
Shipping Of Blood Products

· The temperature of blood and blood products should be monitored during shipment from one place to another. 

· Freshly drawn blood, which will not be used for preparing platelets, should be transported at a temperature between 2-10°C. 

· Transporting red cells or whole blood from one facility to another requires that the temperature of the blood during shipment be kept between 2-10 C°.

· The blood and red cells should be transported within the hospital in cold insulated boxes if the ambient temperature is more than 25° C. 

· Platelets must be shipped at a temperature between 20 - 24C° with no ice 

· Fresh frozen plasma and cryoprecipitate must be shipped at -18° C or below with dry ice.

General Requirements for Storage of Blood Products

The anticoagulant/preservative solutions are not the sole variables in maintaining the viability and stability of the blood and its products. Physical storage conditions best suited for the product's maximum survival are also important.

All storage equipment, whether a refrigerator, a freezer, or a platelet environmental chamber should have the following facilities: -

1. Refrigerators for storing blood / red cells should have a fan for circulating air to ensure proper temperature of 2-4° C in all compartments.

2. Refrigerators, freezers, and platelet incubators should have a system to monitor and record the temperature continuously.

3. Separate areas should be reserved for storing untested, tested, and quarantined products.

4. No food should be stored in refrigerators and freezers.
