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This is a commentary on a recently published paper 
concerning the use of hematology analyzers to quantify 
residual white blood cells (rWBCs) in blood components (1).

Leukocytes that are present in blood products (i.e., 
red blood cell concentrates “packed cells” or platelet 
(thrombocyte) concentrate transfusion products) have 
no therapeutic value, but can theoretically give rise to 
adverse events. Therefore, currently leukocyte reduction 
or leukocyte depletion is an integral part of the preparation 
of blood products. Leukocyte reduction is believed to lead 
to a reduction in adverse events associated with transfusion 
such as febrile reactions and human leukocyte antigen 
(HLA) alloimmunization. Whether the reduction in adverse 
events is actually the case has not yet been demonstrated. 
A recent Cochrane review shows no demonstrable benefit 
(or harm) from this process; however, the overall quality 
of the included studies was low and the studies included in 
the review generally included too few patients to provide 
definitive answers (2). Nevertheless, it is nowadays common 
practice to apply leukocyte depletion for blood products 
intended for human transfusion. A guide (3) prepared by 
the Council of Europe states that the number of leukocytes 
per unit of transfusion product should be <1.0×106, which 
is a stricter standard compared to applicable standard in the 
USA (<5.0×106) (4). To monitor the number of leukocytes 
in the blood products, flow cytometry analyzers using 
leukocyte specific monoclonal antibodies are used, generally 
leading to a robust leukocyte count (5). A drawback of this 
analytical technique is that it is relatively time consuming 
and the use of the monoclonal antibodies and flow 

cytometry equipment involves significant financial costs.
Hematology analyzers used for the complete blood 

count (CBC) have undergone enormous technological 
development and improvements (6-8). There are now also 
special settings for these analyzers where it is possible to 
determine very low numbers of leukocytes in body fluids, 
like cerebrospinal fluid (CSF) (9). The authors of the 
discussed paper (1) have investigated whether a hematology 
analyzer is suitable for monitoring the leukocyte depletion 
process in the preparation of blood products for human 
transfusion. The hematology analyzer described in this 
paper uses a “Blood Bank” mode in which the gating 
strategy (i.e., the detection of WBC’s using fluorescence 
flow cytometry and light scatter) is modified in order to 
detect rWBCs in blood products. They have performed 
this research in a robust manner and have indeed been 
able to demonstrate that the type of hematology analyzer 
(in “Blood Bank” mode) discussed in their paper is 
suitable for this process. The European standard states: 
“For quality control, an appropriate validated method must 
be used for counting leucocytes” (3). As discussed above, it is 
necessary that the analyzer can reliably enumerate a very 
low leukocyte count. The limit of quantitation (LoQ) is the 
most commonly used parameter for this purpose. The LoQ 
is the lowest cell number that can still be reliably measured. 
In general, the LoQ is defined as the cell count where the 
CV <20%. In the paper that is discussed here, the authors 
show that this is approximately 2 WBC/µL (0.002×109/L); 
the limit of detection (LoD) is approximately 1 WBC/µL  
(0.001×109/L). In a series of robust and elegant experiments, 
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the authors subsequently demonstrate that the intended 
hematology analyzer (in “Blood Bank” mode) is suitable 
for the purpose described above and can thus be used in 
the quality management and quality control of leukocyte 
depletion of blood transfusion products. However, it should 
be noted that the detection limit required for this purpose is 
at the lower limit of what is achievable with this particular 
hematology analyzer (in this mode). The hematology 
analyzer in the paper discussed here has only been tested for 
the standards that apply in the UK, additional studies should 
be conducted for other standards. When the standards 
become stricter (lower number of rWBCs allowed), 
the question is (given the LoQ) whether hematology 
analyzers are suitable for the intended purpose. Because 
the hematology analyzer used in this paper uses a special 
“Blood Bank” mode for the quantification of rWBCs, is 
unclear whether quantification of rWBCs is possible with 
hematology analyzers from other manufacturers. Other 
hematology analyzers may for instance require software 
modifications or sample preprocessing. Therefore, 
when a different type of hematology analyzer is used for 
quantification of rWBCs in blood products it should be 
demonstrated that it is suitable for the intended purpose.

The use of a hematology analyzer in the quality 
management process (more in particular the detection of 
rWBCs) of the production of blood products for human 
use has a number of advantages; these including the shorter 
processing time and a cost reduction. The paper discussed 
above shows that it is indeed possible to use a hematology 
analyzer for this purpose. This paper can therefore be 
seen as a step forward in the use of hematology analyzers 
in quality management process of the production of blood 
products for human use.
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