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It is now widely accepted that the measurement of CD34 antigen positive cells corresponds to a progenitor cell population, which is responsible for engraftment in transplant patients. Several methods of CD34 cell enumeration have been reported. Most of these methods result in similar CD34 counts in a variety of cellular products. However, we observed dramatic differences between the different methods when applied to frozen/thawed cell product. The aim of this study was to determine a method of CD34 cell enumeration that could be universally applied to the three CD34 counts involved in a peripheral blood stem cell (PBSC) transplant. The (i) peripheral blood CD34 concentration pre harvest (pre CD34), (ii) total CD34 number in the PBSC harvest (harvest CD34), and (iii) number of CD34+ cells in the thawed product used for infusion (thaw CD34).

Pre CD34, harvest CD34 and thaw CD34 counts were performed on fifteen autologous PBSC transplants using two different preparations (i) wash (cells washed after red cell lysis and antibody incubation ), (ii) no wash (cells incubated with antibody, followed by red cell lysis with no washing) and the result calculated by two methods (i) percentage (#CD34/#CD45 x WCC) and (ii) bead (addition of known number of beads to determine number of CD34+ cells) methods.
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       Table 2.

Comparison of percentage vs bead counts

       Ratio of bead and percentage counts

% Vs B
Wash 
No Wash


B/% Ratio
Wash
No Wash

Pre
0.13
0.056


Pre
0.92
1.1

Harvest
0.058
0.55


Harvest
0.74
1.0

Thaw
0.00027
0.28


Thaw
0.45
0.98

A no wash preparation shows no significant difference between the percentage and bead method in the CD34 counts of all three cell products. Whereas with the wash preparation there is a significant difference between the percentage and bead CD34 counts in the thaw product. To investigate the nature of this difference, the ratio between the bead and percentage counts was averaged. The ratio of the bead and percentage method in the thaw CD34 count is noticeably low. When analysing the flowcytometry data, it is the loss of granulocytes in the wash preparation compared with the no wash preparation which causes the percentage method to elevate. Therefore a no wash preparation will provide the best CD34 enumeration with either the percentage or bead method in all three PBSC products. 

