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Autologous blood stem cell transplantationO auto-PBSCT O has increasingly been incorporated
into the treatment of various malignancies. Auto- PBSCT provides several advantages over auto-
BMT, but sometimes requires several collections of PBSC. We have retrospectively analyzed the
time requirements and cost effectiveness of PBSC collection in Okayama University Hospital be-
tween 1994 and 1997, in which PBSCs were mobilized by chemotherapy and granulocyte colony-
stimulating factor in 85 patients. During the 199400 1995 period, PBSCs were collected by apheresis,
which was timed by leukocyte count and carried out by attending physicians, and cryopreserved at
0 5% 10 cells/ml concentrations. During 199601 1997, PBSC harvests, in which the number of aphere-
sis was adjusted by the number of CD34" cells collected at each harvest, were predicted by circulat-
ing immature myeloid cell count, and carried out by personnel of the Division of Blood Transfusion.
Collected cells were cryopreserved at [ 1x 10° cells/ml.From the 19940 1995 to 19960 1997 periods,
the average number of apheresis, the number of cryopreserved bags, and the time and cost required
for aphereses and cryopreservation decreased from 3.5 to 1.4 aphereses, from 12.1 to 4.5 bags, from
13.6 to 7.1 hours and from 317 to 113 thousand yen per patient, respectively. Our experience suggests
that the time requirements and cost effectiveness of PBSC harvest may be improved with precisely
timed apheresis by skilled personnel and with appropriately defined cryopreservation.
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Table 10 Patient diagnoses

1994 | 1995 | 1996 | 1997

Total no. of patients 11 17 30 27
Diagnosis
Malignant lymphoma
Acute myeloid leukemia
Acute lymphoid leukemia
Myeloma
Lung cancer
Breast cancer
Ovarian cancer
Testicular cancer
Ewing's sarcoma
Astrocytoma
Adult T cell leukemia
Choriocarcinoma
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Table 20 Procedures for PBSC harvest and cryopreservation

1994—1995

1996—1997

Harvest and cryopreservation by Attendant physicians

Indicator of the optimal timing WBC counts
for PBSC harvest
Maximum cell concentration on 5x 107/ml

PBSC cryopreservation
Number of aphereses

2 or 3 harvests for all cases

Division of Blood Transfusion

CIC
Apheresis was performed only if the yields of more than
2 x 106/kg CD34" cells could be expected

1x 108/ml

Apheresis was repeated according to CD34" cell yield
determined immediately after PBSC harvest

Abbreviation : CIC, circulating immature cells
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Table 30 Cost of PBSC harvest

Price (yen)

1.0 Cost of apheresis

COBE [ Spectra WHITE BLOOD CELL SET 32,760
COBE Spectra THERM BLOOD/FLUID WARMER SET 820
KAWASUMI BLOOD TRANSFER BAG 766

KAWASUMI connector S-1
16G puncture needle

18G puncture needle
normal saline (1000cc)

70
250
250
220

ACD-A solution (500cc 0 250cc)d 00000007000 4000 1,100

calcium gluconate (850mg x 6)

415

total
2.0 Cost of cryopreservation (per bag)
Cryogenic Storage Container
RPMI 1640 (500ml)
CP-1 (100ml)
25% albumin (50cc)

36,651

4,625

130
3,750
4514

total

13,019

3.0 Enumeration of CD34" cells (per a specimen)

PE-labeled control murine 1gG1

700

PE-labeled anti-CD34 antibody (HPCA-2) 1120
(When ordered by a reference laboratory 10,000)
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Table 40 Per-patient analysis of time and cost effectiveness of PBSC harvest and

cryopreservation

Year No. of cases | No. of aphereses No. of cr%gggeserved Total hours (th-ql)—u.(:;ilngo)slte n)

1994 11 39 113 1438 323
1995 17 33 126 127 312
(1994—1995 28 35 121 136 317)
1996 30 15 51 74 122
1997 27 14 40 6.8 102
(1996—1997 57 14 45 71 113)
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Comparison with 1994—1995 value by Wilcoxon signed-ranks testC1 Y p 0 .00010 2 p O .0001

000 p0 000105000 p O 0001

Table 500 Rate of engraftment during the periods of 1994—1995 and 1996—1997

poiss | 1 | paner
Maximum ce_II concentration on 5x 107/ml 1x 108/ml
cryopreservation
Infused CD34 [0 cells x 10%/kg 103 (1.8—122) 46 (1.7—122) 012
Recovery to ANC O 0.5 x 109/L (day) 9 (8—12) 10 (8—11) 0.26
Recovery to platelets 0 50 x 10%/L (day) 15 (10—21) 19 (9—42) 0.74
Recovery to reticulocytes 0 1.0% (day) 15 (10—35) 14 (10—22) 0.09

Median (range)0 Y Rank Sum Mann Whitney
Abbreviation : ANC, absolute neutrophil count
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