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Large-Volume Leukapheresis for Collection of Peripheral Blood Stern Cells in
Patients with Acute Leukemia

Yoo Hong Min, M.D., Jung Yun Nahm, M.D.,* Soh Young Chong, M.D.,
Seok Lee, M.D., Seung Tae Lee, M.D., Jung Woon Lee, M.D.,* Hyun Ok Kim, M.D.,*
Oh Hun Kwon, M.D..* Jee Sook Hahn, M.D. and Yun Woong Ko, M.D.

Department of Internal Medicine and Clinical Pathology,” Yonsei University College of Medicine, Seoul, Korea

Background: The use of peripheral blood stem cells(PBSCs), an altemnative hematopoietic rescue
product to bone marrow, is limited by the low progenitor cell content of peripheral blood. To
overcome this limitation, PBSCs mobilization with cytotoxic chemotherapy  andjor  hematopoietic
growth factors is used, but, in general, multiple leukaphereses are still needed to collect an adequate
number of PBSCs for mansplantation. Thus, o improve the usefullness of PBSCs, a more cfficient
collection strategy is necessary.

Methods: PBSC collections were evaluated in 12 patients with acute leukemia in complete remis-
sion who underwent large-volume leukapheresis(LVL) on a Fenwall C53000 Plus blood cell separator.
Granulocyte  colony-stimulating  factor{G-CSF)  was  administered subcutancousl v Sug/kg/day)  after
induction or consolidation chemotherapy. Patients underwent leukaphereses designed 0 maximize
PBSC vieldiblood flow rate, 85ml/min).

Results: Thiny LVL procedures were done on twelve patients(mean 2.5, range, 1~3). Mean(+350)
volume processed was 2004041 ai a single apheresis. The collection volume was 1317+ 28.6mL

that contained 36.0mL of red blood cells. The mean percentage of mononuclear cells(MNCs) was
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97.1+74%, and the MNC collection efficiency was 54.9+204%. The PBSC product per LVL
conained a mean 3393100 MNCsfkg, 6.82x10° CD34" cellskg, and 6.08x10° CFU-GMs/kg,
respectively. A mean of 2.5 leukaphereses resulted in a mean of 821107 MNCsfkg, 12.2x10°
CD347 cellsfkg, and 14.03 10" CFU-GMs/kg, respectively. The phenotype charactrization of collected
CD34 " cells showed that a mean of 94.2% coexpressed HLA-DR, 97.1% coexpressed CD38. The

percentage of CD347/CD337 and CD3 " je-kic”

cells was 85.6% and 14.2%, respectively, Posta-

pheresis hematocrit and platelets were reduced from  prepheresis value by 12.0%, and 53.5%,

respectively. No adverse events were related to the leukapheresis.
Conclusion: We conclude that large-volume leukapheresis, following chemotherapy plus G-CSF, for
patients with acule leukemia was tolerable, and allowed the collection of adequate numbers of PBSC

in a few procedures.
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arabinoside 100 mg/m’fd 1V, for 7 days: daunorubicin

ojgt 12ell2] 4 s dide
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4Smgmid IV, for 3 days), 54 2= rgeiE
(acute lymphoblastic leukemia; ALL)oll 4= VPD H8
@) (vincristine 1.4 mgfm’ IV, day 1, 8, 15, 22; pre-
dnisolone 60 mg/m'/d PO, for 28 days; daunorubicin 45
mg/m’ IV, day 1, 8, 15, 2205 4&s9lch 2 g
0 5= MEC 8 9 W(mitoxantrone 10 mg/m’jday 1V,
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LPN Age(year)fSex

Dmgnmm Statu:; Chﬂm::rthrap:f

1 I5M AMLIM2) CR2 I Ara-Cflda G-C5F
2 A5F AML{M2) CRI1 1D Ara-Cflda G-CSF
3 16/M AML(M3) CRI MEC G-CSF
4 I{F AMLIM3) CRI MEC G-C5F
5 22(F AML{M4) CRI1 MEC G-CSF
f 25/M AMLIM4) CR1 MEC G-C5F
7 M AMLIM4) CRI MEC G-CSF
] 52iM AML(M2Z) CRI MEC G-CSF
9 57M AMLIM4) CRI TAD G-C5F
10 21/M ALLIL2) CR2 1D Ara-Cilda G-CSF
1 3IM ALL(L2) CR3 HD Ara-CfAmsa G-CSF
12 47iM ALL{LE‘.I CR2 I Arﬂ—C,u'Ida G-C5F

f‘}"rﬂlum

CR: complete remission; 1D Ara-C: intermediate-dose  cytosine arabinoside; 1da: 1darublun MEC: mitoxantrone,
VP-16, and intermediate-dose cyiosine arabinoside; TAD: 6-TG, cyiosine arabinoside, daunorubicing HD Ara-C:

high-dose cvtosine arabinoside; Amsa: amsacrine
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Table 2. Volumes, Effidiencies and Cell Content of
Large-Volume Leukapheresis(LVL) (n=30)

Mean + 5D
Mo, of LVL/patient 2.5 + 0.7(1-3)
Collection volume({mL) 131.7 £28.6
MNC(%) 97.1 + 74
MNCS/LVL{ % 107kg) 339+ 1.64
CFU-GMs/LVL( % 10" kg) 6,08+ 7.31
CD34" cells(%) 21 + 36
D34 cells/LVLE X 107 kg) 682+ 1,08
RBC/LVL{mL) 6.1 + 9.5
Platelets/LVL{ % 10'") 24 + 22
MNC efficiency( %) 549 £204

MNC: mononuclear cells; CFU-GM:  colony-forming
unit granulocyte-macrophage; RBC:red blood cells

21

o] &gt wp e =URAE 5

ssmlymins S#|aeich. A35 collection chambersi|
S5 chaaEe] S 1317228 6mL914~
190.5mL) 2., chala EE 82 97 14+74%, CDM™ 4
FELGS D | +36%(0.70~3.78%) ¢ cHTable 2). A
o] Byl o} & 205409710 72] gkl 2ot 5
2)%]o], 23] Luksek 330+ 1.64x107ke] HlA)
E.6R2+ 108X 107keS] CDM' HE, 608+73X
10%kgs] CFU- GMe] F3=|elch ghafaEe] 7
F2 5494204 %(l4.6~86.7%)%ch U TR
25 AHR dulEae| B 28.6518M% (120
~46. %), #Egr gaee @l 3600 £9.5mL20.9~
e0.6mL) R 112 slelak HelA] FF 1L8mle] HE

ot s gk, WA wiE] AbE | FE 24k
22% 10" e] EbE|gicHTable 2). HEFRHbE s

A% ekl T4 $ha) ok 8214316 10° kg ©|

on], CDMT HEE F 122498X107keAH o4
o], CFU-GME- & 140+ 15.1x10%kg o] o] 4%
oltkTable 3). F%% chala Tl CD34™ A|EEE
o 31+36%%, CDM" 4% F CD347/HLA-DR
H|EEES 042+6.1%, CDMYCD33" X 856
+12.4%, CD347/CD38" #|3E= 97.1452%, CD3
ckirt A|EE 142+17.5 %cHTable 4). $hxjgh o
g5k whalel] upE CD34T AE off &2
S-olsl widh= 2haks] A

Tahle 3. Lar'ge ‘u‘nlume Leukapheresns ‘ﬁalds

Mean + SD
Total MNCs( % 10/ fkg) 821+ 316
Total CFU-GMs{ > 10'fkg) 14.0 +15.1
Total CD34™ cells( > 107kg) 122 + 9.8

Table 4. Immunophenotyping of Harvested CD34"

Cells
Immunophenotype % of Collected CD34" Cells

D33 HLA-DR™ 942+ 6. 1(80.5~99.4)

co3t cpsg’ 97.1+ 5.2(80.0~99.8)
CD34" CD33" 85.64 12.4(66.3~98.6)
chDMY kit 14241750 0~583)
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Table 5. Eﬂac:ts of Large-vuiuma Laukapherems on ﬁn:uanng Elen'rants

F Value

E!ch:rr& After %Changc

Hematoctit (%) 0.1+ 33 264+ 29 12.0 =005

Platelets (% 10°71) 93 + 77 42 + 35 53.3 =005

MNC (> 10°L) 23 + 16 1.5 + 0.8 227 =005

CD34 (%) 21 + 35 18 + 29 14.2 =005
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