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2010a(12)/2002b(12)/1995b(10): Briefly explain the changes that occur in 
stored whole blood 
General: Whole blood contains RBC, plasma, proteins, coagulation factors, 
WBC, platelets, electrolytes, dissolved gases 

- Additives to donated whole blood are aimed at prolonging the shelf life 
before transfusion, and minimised degradation of blood product during 
storage 

Additives 
- Anticoagulant: citrate-dextrose-phosphate; CDP-adenine; SAG-M (saline-

adenine-glucose-mannitol); ADSOL 
o Adenine prolongs shelf-life to 35 days (energy substrate) 
o Citrate → ↓Ca2+ (anticoagulate blood) 
o Phosphate buffers pH 
o Glucose / dextrose for Ebden-Myerhoff glycolysis pathway 

Storage Temp: 4°C to ↓metabolic activity of RBC, ↓bacterial colonisation 
Time for storage: 28 days 

- Measured as the max storage time which allowed the survival of >70% of 
RBC 24hrs after infusion 

Changes with Storage 
RBC 

- Cellular integrity cannot be maintained (failure of Na+/K+ATPase) → 
some RBC become spherical which ↑cell rigidity 

o If transfused at max storage time (28 days): 10-20% RBC 
destroyed within 24hrs 

o Once transfused → some spherocytes may recover normal shape 
with resumption of metabolic processes in vivo 

2,3-DPG: Side-pathway in the glycolysis pathway 
- Important for maintaining OHDC to right (Bohr effect) 
- ↑storage time → depletion of glucose / dextrose substrates → ↓2,3-DPG 

production → left-shift OHDC 
o p50 of stored blood → 15mmHg →→ min clinical effect 

- Levels 5% at 28 days 
WBC:  

- Granulocytes lose phagocytic and bacteriocidal properties within 4-6hrs of 
collection 

- Antigenic properties maintained 
Platelets 

- Non-functional within 48hrs of blood stored at 4°C 
o Change shape from discoid → spherical 

Factor V and VIII 
- Decrease with storage 

o Factor V → ↓by 50% at 21 days 
o Factor VIII → exponential decrease to 75% at 24hrs → 30% after 

21days 
o Other factors no significantly affected til >21 days storage 

Biochemical Changes 
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- ↓ATP: Energy substrate derived from adenine; glucose / dextrose 
o Levels fall with time in storage, slower that ↓2,3-DPG 

- ↑K+: Progressive impairment of Na+/K+ATPase results in ↓RBC K+ → 
↑extracellular K+ → ~30mmol/L at 28 days 

- ↑Lactate 
- ↓Na+ 
- ↓Ca2+ → effectively zero 2° citrate 
- ↓glucose 
- ↓pH → 6.8 at 28 days 

Free Hb: RBC lysis in storage → ↑free Hb → haptoglobin/hemopexin (mop-ups) 
saturable 

- 1.7% at collection → 30% at 28 days 
Bacteria 

- 3/1000 contaminated by bacteria 
- Pseudomonas sp / yersinia enterocilitica can proliferate at 4°C 

Immunity 
- Micoraggregates cause binding of fibronectin and ↓macrophage activity 

and altered antigen presenting capability 
 
 


