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Background 
Haemolysis following breakdown of red cell membranes releases haemoglobin (Hb) from red cells, evidenced by 
the presence of free Hb in the red cell suspending media (plasma or additive solutions). 
 
When red cell concentrates have separated in storage due to gravity, visual inspection of the supernatant of the 
red cell unit may detect haemolysis. There is currently no threshold for the level of haemolysis assessed by visual 
inspection of blood components before release for transfusion in South Africa. Previous studies have indicated that 
visual grading of the degree of haemolysis may be unreliable when compared to measured percentage of 
haemolysis. 
The aim of this study was to monitor changes in percentage haemolysis in red cell units and to determine a possible 
correlation between visual assessment and calculated percentage haemolysis in red cell units, as well as tube 
segments, throughout the storage period. 
 
Method 
Ten visually haemolysed units of red cell concentrate (≤ seven days old) were randomly selected and included in 
the experiment. 
 
Two blood samples were collected from each red cell unit for measurement of free haemoglobin. A visual inspection 
was done on the supernatant in the pack and on a segment of pilot tubing. 
The visual assessment was scored from 1 - 8 (1 = no haemolysis to 8 = severe haemolysis) using a colour 
comparator chart (Haemonetics). 
 
In order to calculate percentage haemolysis, the red cell units were tested for plasma haemoglobin levels, 
haematocrit and total haemoglobin. Potassium levels were monitored. 
 
Subsequently the red cell units were stored under standard storage conditions. Further visual assessments and 
measurements were done on days 7, 14, 21, 28, 35 and 42 days of storage. 
 
Results 
Four of the ten RBC failed both Council of Europe (< 0.8%) and AABB (< 1%) percentage haemolysis maxima on 
day of receipt: these four units had a percentage haemolysis of >1%. 
 
Six units had a percentage haemolysis below both maxima, on receipt and throughout storage, with the minimum 
being 0.03% on receipt and a maximum of 0.76 % on day 42. 
 
The four units which failed the European and AABB maxima were scored between 6 and 8 using the colour 
comparator chart. 
 
Visual estimation of the degree of haemolysis of the supernatant in the segment tubing was the same or worse 
than that in the units, and in fact inconsistent as two of the packs had one segment of the pilot tubing which showed 
no signs of haemolysis. 
Potassium levels increased during storage as expected. The average of the 10 units on day 1 = 14,6 and on day 
42 = 46,12 mmol/l.  Range 5.9 (day 1) to 52.5mmol/l (day 42). 
 
Conclusion 
There appears to be a correlation between visual assessment of the supernatant of the red cell unit and the 
calculated percentage haemolysis. However, visual estimation of the degree of haemolysis in the tube segments 
did not correlate reliably with haemolysis in the packs. Larger studies are needed before defining a standardized 
method for accurate visual assessment of haemolysis 


