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Peripheral Blood Stem Cell Collections in Childhood
Tumor Patients Weighing Less than 25 kg
Using Large Volume Leukapheresis

Mun Jeong Kim, M.D., Hyun Ok Kim, MD Hwan Sub Lim, M.D.
Hyun Sook Lim, M.T., Hyun-Sang Cho, M.D.}, Chuhl-Joo Lyu, M.D.!
and Kir-Young Kim, MD

Department of Clinical Pathology and 'Pediatrics,
Yonsei University College of Medicine, Seoul, Korea

Background: Peripheral blood stem cell (PBSC) transplantation has been widely used
to support the hematopoietic recovery after high dose chemotherapy in patients with
advanced malignancies. The procedure of PBSC collection in pediatric patients is similar
to that in adults, but needs the ‘fine tuning’ of the volume shift of each procedure and
the technical factors to achieve specific target goals. This article provides our experience
with fourteen collections of PBSC from five patients less than 25 kg in weight.

Methods: Patient’s diagnoses were 2 stage IV neuroblastoma, 1 non-Hodgkin’s lym-
phoma, 1 stage IV Ewing sarcoma, and 1 stage IV rhabdoid tumor of kidney. Their age
ranged from 2 to 7 years old. Collections were performed using COBE Spectra or CS3000
plus that had been primed with leukoreduced, irradiated red blood cells. Patients
underwent large volume leukapheresis. Radial artery was used as draw line and subclavian
vein was used as return line. The blood to ACD ratio was 24 : 1 with 3000 units of heparin
added to each 500 mL of ACD, in addition, heparin (1000 units) was added to collection
bag when performed with COBE Spectra. Simultaneously, calcium chloride solution was
dripped into an another venous line. During one course of large volume leukapheresis,
about 5,000 mL of blood (> three total blood volume) were processed at a flow rate of
25~35 ml/min.

Results: The mean of total WBCs in collected components per procedure was 5.9+2.9
% 10° (3.0-10.5 X 10°) with yield of 3.622.0 X 10° per kg of body weight. The mean of
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total CD34+ cells was 5.2+4.5% 10° per kg (1.6-14.6 X 10%kg) for each collection. The
patients tolerated well during the procedure without any apparent symptoms related to

anemia or volume deficit or overload.

Conclusion: In children weighing less than 25 kg, peripheral blood progenitor cell

collection can be safely and efficiently performed with continuous flow blood cell

separators, primed with red cells and additional heparin anticoagulation. (Korean J
Pediatr Hematol Oncol 1998; 5: 122—129)

Key Words: Large volume leukapheresis, Children, Peripheral blood stem cell trans-
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Table 1. Clinical Characteristics of the Patients
Case Age/ . . Mobilizing Hematopoietic =~ No. of
No. Sex B.W. (ko) Diagnosis chemotherapy growth factor LVL
VCR, DDP, DTIC
1 5 15 Neuroblastoma, stage IV ? i ? G-CSF 2
/F euroblastoma, stage CTX ADR,VP-16
2 7/F 22 Relapsed NHL Dexa, HiAraC, DDP G-CSF 3
3 6/F 18 Ewing sarcoma, stage IV DDP, VP-16, IFO G-CSE 2
4 2M 12 RTK, stage IV DDP, VP-16, IFO G-CSF 3
VCR,DDP,DTIC,
5 4/F 17 Neuroblastoma, stage IV CR, TIc G-CSF 4

CTX,ADR,VP-16

B.W.=body weight, LVL=large volume leukapheresis, NHL=non-Hodgkin lymphoma, RTK=Rhabdoid tumor of kidney,
VCR; vincristine, DDP; cisplatin, DTIC; Dacarbazine, CTX; cyclophosphamide, ADR; adriamycin, VP-16; etoposide,
Dexa; dexamethasone, HiAraC: high-dose cytosine arabinoside, IFO; ifosfamide

Table 2. Harvest of Peripheral Blood Stem Cells

Case 1 Case 2 Case 3 Case 4 Case 5
Instrument CS3000 plusJr CS3000 plus COBE Spectra**  COBE Spectra CS3000 plus
Priming* yes yes no yes yes
Venous access

draw line radial a. femoral v. radial a. radial.a. radial a.

return line subclavian v. subclavian v. subclavian v. subclavian v.  subclavian v.
Body weight (kg) 15 22 18 12 17
Mean processing vol.

(mL/procedure) 5,000 5,000 5,000 3,500 4,000
No. of leukapheresis 2 3 2 3 4
Flow rate (mL/min) 30 30 35 25 25
Duration (min) 180 240 180 140 180
ACD to blood ratio 1:24 1:24 1:24 1:24 1:24

*priming using leukoreduced, irradiated RBCs, Tadd 3,000 units heparin in 500 mL ACD anticoagulant solution, **add

1,000 units in collection bag.
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co., IL, USA)E Ag3slglem A 7| 5 3
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Z24 2AE A2 CS3000 plust special PBSC
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Table 3. Yields Statistics of PBSC Harvests

Characteristics

Collection data

Mean*SD Range
Body weight (kg) 17+4 12~22
Apheresis time (min) 81%40 136~285
Flow rate (mL/min) 28%5 21~35
Processing volume (mL) 4,600+1,000 3,000~6,800
ACD solution used (mL) 230+42 150~300
Collection volume (mL) 55+10 27~63
Harvest product/procedure 26*+1.8 0~72
RBC (mL)
Total WBC (X 109) 6.0x29 02~105
MNC (%) 93+7 75~99
Total MNCs (x 108/kg) 33*16 0.1~64
CD34+ cells (%) 1.8%+1.2 0.1~-39
Total CD34+ cells (X 106/kg) 52+45 0.3~15.1
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Table 4. Leukocyte Collection Hardware

Apheresis machine Set volume

COBE Spectra  Version 4.7 280 mL
Version 6.0 165 mL

CS3000 plus 190 mL chamber 453 mL
50 mL chamber 263 mL
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