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Table 1 Patient characteristics

Characteristic Patients Healthy donors p value
Number of cases 23 15
Sex
Male 18 9 0.28
Female 5 6
Median age (range) 57 (26—69) 47 (27—56) <0.001
Median body weight (kg) (range) 66 (34—93) 62 (44—82) 0.7
Disease
Acute myeloid leukemia 3 12
Malignant lymphoma 13 3
Multiple myeloma 6 0
AL-amyloidosis 1 0
Data from PB on the first day of PBSCH*
WBC (% 10%/ul) 13.5 (28—57.0) 39.5 (24.1—57.7) <0.001
HPC (/) 34 (4—230) 55 (19—128) 0.20
CD34+ (/u) 20 (4—195) 28 (7.5—66) 0.35
Data from collected cells in the middle of collection (150mi/kg)*
Collected volume (ml) 120 (60—280) 180 (80—280) 0.06
Total WBC (% 10) 17.3 (6.6—52.2) 29.6 (15.8—60.8) <0.05
Total HPC (x 108) 1.16 (0.08—9.51) 242 (0.35—5.92) 0.05
Total CD34 +(x 108) 1.01 (0.11—9.25) 1.76 (04—3.72) 0.20
Data from collected cells at the end of collection (200ml/kg)*
Collected volume (m/) 170 (110—394) 253 (129—416) 0.05
Total WBC (% 10) 256 (9.8—72) 419 (25.3—381) <0.05
Total HPC (% 10%) 1.58 (0.04—12.02) 3.73 (0.95—8.40) <0.05
Total CD34 + (% 108) 1.57 (0.12—11.01) 2.32 (0.66—5.74) 0.22
No. PBSCH performed
One (%) 18 (78.3) 11 (733 1
Two (%) 5(21.7) 4 (26.7)

*median (range)
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Fig. 1 Comparison of HPC and CD34+ cell counts in peripheral blood on the first day of PBSCH
HPC and CD34+ cell counts in peripheral blood on the first day of PBSCH were well correlated in both patients and
healthy donors, but were slightly better correlated in healthy donors than in patients.
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Fig. 2 Correlation between total HPC and CD34+ cell counts in the collection bag in the middle (150 ml/kg of blood pro-
cessed) and at the end (200 m//kg) of PBSCH
Strong correlations were observed between total HPC and CD34+ cells in the collection bags of both patients and healthy
donors in the middle and at the end of PBSCH, with relatively lower correlation in healthy donors at the end of PBSCH.
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Fig. 3 Comparison of HPC or CD34+ cell concentration
in the collection bag between the middle and the end
of PBSCH
There were no significant changes in the concentra-
tion of HPC or CD34+ cells in the collection bag be-
tween the middle and the end of PBSCH.

—Patients— ROC curve
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Fig. 4 Receiver operating characteristic curves of HPC and CD34+ cell counts in peripheral blood for a target of

>2x10/kg CD34+ cells collected

CD34+ cell counts were more highly predictive of the target than HPC counts in patients, while no significant

difference was observed in healthy donors.
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Fig. 5 Scatter plot of HPC counts in peripheral blood and final collected CD34+ cells
The left panel shows data from patients, and the right shows those from healthy donors. Vertical dotted line in each panel
indicates the cut-off estimated from ROC curves (Fig. 4), and the horizontal dotted line indicates the target CD34+ cell

count (2 x 106/kg).

Table 2 Multiple regression analysis of factors affecting CD34 + cell collection and a prediction formula

incorporating these factors

Multiple regression analysis factors

No. individuals analysed*! 22

Multiple correlation coefficient (R) 0.9864

R? 0.9730

Predictor variables Partial regression coefficient Standard error p value VIF*2
LD ratio*? 1.4813 0.1061 <0.001

Body weight (kg) -0.0302 0.0128 <0.05

AHPC (/u)*9 0.0594 0.0058 <0.001

Constant term 0.8697

Prediction equation for CD34 + cell number (x 10/kg):

CD34+ cell number (x10%/kg) = [1.4813 X LD ratio] + [~0.0302 X body weight (kg)] + [0.0594 x A HPC (/ul)]+0.8697

*1) 23 patients were analysed and one who was an outlier after performing a Smirnov-Grubbs test for residual

error was excluded from the analysis.

*2) Variance inflation factor (VIF) indicates multicollinearity between assessed factors.
*3) LD ratio of the first day of G-CSF to the first day of PBSCH
*4) Differences in HPC counts between the day before and the first day of PBSCH
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Fig. 6 Correlation between actual CD34+ cell count and that predicted by the proposed prediction formula
CD34+ cell count values of patients estimated using the proposed prediction formula were significantly better cor-
related with the actual CD34+ cell count. The right panel shows the full-scale version and the left panel shows the

expanded version focusing on small values
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HEMATOPOIETIC PROGENITOR CELL COUNT AS AN INDICATOR OF
OPTIMAL PERIPHERAL BLOOD STEM CELL HARVEST TIMING
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Abstract:

Hematopoietic progenitor cell (HPC) counts can be rapidly performed at low cost, and are reportedly well corre-
lated with CD34 + cell number. We investigated the correlation between HPC counts and CD34 + cell counts in pa-
tients (PTs) and healthy donors (HDs) to determine the usefulness of HPC counts in assessing the optimal timing for
peripheral blood stem cell harvest (PBSCH) and optimal blood processing volume. HPC counts in peripheral blood
were significantly correlated with that of CD34 + cells, particularly in HDs. Cut-off values of HPC counts for a target
of 2x10°kg CD34 + cells were 37 /ul for HDs and 23 /ul for PTs. In HDs, only HPC counts on the first day of PBSCH
predicted the final CD34 + cell count/kg. In contrast, in PTs, the LD ratio of the first day of G-CSF to the first day of
PBSCH, body weight, and HPC counts the day before the first day of PBSCH were significantly correlated with
CD34 + cell count. Moreover, the regression equation generated using these values accurately predicted the final
CD34+ cell count/kg (R=0.986). We conclude that HPC count is a rapid and low cost method for predicting the optimal
timing of PBSCH both in PTs and HDs.
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