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CD34+ cell enumeration is used to define stem cell harvesting goals. Successful Peripheral Blood Stem Cell (PBSC) transplantation depends on the
infusion of an appropriate number of Haematopoietic Progenitor Cells (HPC) to achieve a rapid and durable haematologic recovery. Despite being
the gold standard method, conventional flow cytometry is expensive, time-consuming and labour-intensive, as it requires specialised equipment and
trained personnel. XN-HPC is a parameter available on the Sysmex XN-3000 haematology analyser, previously shown to be a surrogate for CD34+
cell count1,2. In this study, we evaluated the performance of XN-HPC in the management of apheresis in the context of PBSC transplantation.

A total of two hundred and one subjects, who underwent PBSC collection for either allogeneic or autologous stem cell transplantation, were recruited.
They included children and adults, both genders and the three principal races in Malaysia. Peripheral blood sample was collected from each subject
for CD34+ enumeration using FACS Calibur flow cytometry as per standard protocol. The same sample was then used for XN-HPC enumeration.

CD34+ cell count by conventional flow cytometry and XN-HPC result showed a strong correlation and good agreement with minimal bias.
Furthermore, XN-HPC demonstrated a good analytical performance in predicting PBSC harvest suitability. With the increasing prevalence of stem cell
transplantation and its high costs per year, XN-HPC appears to be a suitable, rapid and inexpensive alternative for CD34+ cell enumeration.

Sample collection:
Complete data was available in 201 subjects, comprising 159 patients with lymphoma, multiple myeloma or leukaemia, and 42 healthy donors. Each
sample was run in triplicate for the XN-HPC enumeration.

Correlation between CD34+ and XN-HPC cell counts:
The correlation between the two methods was high (r=0.766; 95% CI: 0.702 - 0.818). The regression equation was defined as XN-HPC = 3.45 + 0.78
(CD34+). The regression line had an intercept of 3.45 (2.54 to 4.74) and a slope of 0.78 (0.69 to 0.89). The residual analysis of this model indicated no
significant deviation from linearity (p = 0.360).

Agreement between CD34+ and XN-HPC cell counts:
Bland–Altman plots showed good agreement with minimal bias between flow cytometry-derived CD34+ cell count and XN-HPC. Greater variation in
the value between the two measurements was seen as the cell counts increased. Good agreement and no systematic difference was shown between
CD34+ cell count and XN-HPC at range value of 0 to 15. As the cell counts increased from 15 to 45, the variability also increased. The plot
demonstrated a systematic difference at a count > 45, where XN-HPC value was consistently lower than CD34+ cell count. In addition, XN-HPC
yielded lower values than CD34+ cell count (mean difference -1.56). Based on the plot, 6.5% of the samples were identified as outliers in which the
XN-HPC result differed from CD34+ cell count by greater than 1 standard deviation above or below the LOA line.

Table 1: Linear regression between Sysmex XN-HPC and CD34+ 
enumeration in PBSC harvests

Model Intercept Slope r-value
Estimate 95% CI Estimate 95% CI Estimate 95% CI

Sysmex XN-HPC 
and CD34+

3.45 2.54, 4.74 0.78 0.69 , 0.89 0.766 0.702 , 0.818

Regression Model;     CD34 = -2.691 + 1.121 (XN-HPC)

Figure 1: 
Correlation between XN-HPC and CD34+ cell 
count using Passing and Bablok analysis.

Figure 2: 
Bland Altman plot between XN-HPC and 
CD34+ cell count
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Figure 3: 
ROC curve for all patients and donors to 
determine the optimal cut-off for which the 
HPC concentration can reliably       predict 
CD34+ cell concentration ≥10/μL. AUC: 0.88.

Figure 4: 
ROC curve for all patients and donors to 
determine the optimal cut-off for which the 
HPC concentration can reliably       predict 
CD34+ cell concentration ≥20/μL. AUC: 0.86.

The Ability of the pre-harvest Sysmex HPC concentration and 

CD34+ cell concentration to predict a sufficient CD34+ cell 

harvest:

In the majority of our subjects, PBSC harvest was performed when the

CD34+ cell count reached ≥ 10/μL. XN-HPC was shown to have an optimal

cut-off of 11.6/μL for predicting harvest suitability with an AUC of 0.88,

sensitivity of 90.7% and specificity of 72.2%.

In some institutions, the CD34+ cell count threshold of ≥ 20/μL is used to

proceed to harvest. At this threshold, XN-HPC at an optimal cut-off of 16/

μL had an excellent performance in predicting harvest suitability with an

AUC of 0.86, sensitivity of 89.3% and specificity of 73.5% (Fig. 4).


