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Influential Factors for Engraftment in Autologous Peripheral
Hematopoietic Stem Cell Transplantation (APBSCT)

Ki Ju Jeung, Myung Soo Kang, Ki Du Kwon, Kyoung Ha Kim, Jong Chan Lee,
Sang Chul Lee', Hyun Jung Kim', Sang Byung Bae', Chan Kyu Kim', Nam Su Lee',
Kyu Taeg Lee', Sung Kyu Park', Jong Ho Won', Dae Sik Hong' and Hee Sook Park'

Department of Internal Medicine and 'Division of Hematology and Oncology, Soonchunkyang University College of Medicine, Bucheon, Korea

Background: Autologous peripheral hematopoietic stem cell transplantation (APBSCT) has been widely
used to treat various types of hematological disorders, metabolic diseases and congenital immuno-
deficiency. Hematopoietic recovery is important because prolonged duration of neutropenia and thrombo-
cytopenia is associated with a higher risk of infection, bleeding and treatment related mortality. Many
investigators have studied the factors that affect hematopoietic recovery after stem cell transplantation.
Methods: We retrospectively investigated the factors influencing hematopoietic engraftment in 112 pa-
tients with hematological malignancies and solid tumors who received APBSCT. We evaluated the gender,
age, CD34" cell number, conditioning regimens, and the type of tumor and their association with neu-
trophil and platelet engraftment.

Results: Post-transplant neutrophil engraftment (>500/ 1z L) required a median of 11 days (range 6~50)
and platelet engraftment 12 (range 1~78) days (>>20,000/ 1 L). The univariate analysis showed that the
factors that positively affected hematopoietic recovery were: the type of conditioning regimens such as
BEAM (BCNU, etoposide, cytosine arabinoside, melphalan) and BEAC (BCNU, etoposide, cytosine arabi-
noside, cyclophosphamide) versus BC (busulfan, cyclophosphamide), the CD34" cell number and the
disease diagnosis such as multiple myeloma versus acute myelogenous leukemia. The multivariate analysis
showed only the CD34" cell number (5~ 10x10%kg) to be significantly associated with early neutrophil
and platelet engraftment (P<.001).

Conclusion: These findings suggest that measurement of the CD34" cell count may be sufficient to predict
the time to engraftment after APBSCT. (Korean J Hematol 2007;42:301-308.)
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ZHG-CSF) 5~10 y g/kg/dayS ¥} FA}ste] 7153}
st om ERAE fFo] Eue HAE7HA Tt
At Z53EA 7] (MEF7} 2,000/ 4L ooz 3
Eote A7)l BxE Qo2 RE JHEstE 2 RA

EE s 139 q&F JRAd s 92
2 ato] ANz Bk 1SL e A8 S ey NPT
BalukEw o2 200~240mLE A8 H 42X
10%kg o] 4ol CD34 ok A X2 At AL 27

2 3to] Aol wel F7ER 1~289 AFES A
AU 712 T oA YA EE tu A-ES A3
st ARE 2ERATE 3 AA7A YE B

A9 1 WE E Al dimethylsulfoxide (DMSO)E
A7 et

AAA] FgelA o FZF2] 7§ BEAM (BCNU
300mg/m2, etoposide 200mg/m2><4°1, ara-c 200mg/m2
X 49, melphalan 140mg/m?*)& Al&3algom F4 W)
g o] 7-$ busulfan (0.8mg/kg q 6 hrxX4¥ +cyclo-
phosphamide 60mg/kgx2%), FrHtete] 749 TMJ (thio-
tepa 750rng/m2+mitoxantrone 40mg/rn +carboplatin 1,000
mg/m?), T Z4F9o] A9 melphalan 200mg/m?,
daoty) ok @ 1 99 AL ICE (ifosfamide 3,300
mg/m2+carboplatin 500mg/m2+etoposide 700mg/m2><3
DE AgAGon o F ILATE FHT A
39 500/ pL o] o2 FAE u7px] 28 A A9l x}ol
G-CSF 300 4 g/m’S T 8t5:AL2 FolstgiTh

3. CD34 LMNZES| £H

;H;zlﬂ tﬂ—iz‘sﬂou zy U/pﬂﬁil-?_a D}SH:I—L_Q] 24

£ H]Z 1.0779] Ficoll-Hypaque &4 9ol =4 A|7]
o 400gol| 4] 25%%F AAEEAIA G FE
o FelE dE e CaT, M) gl Qi g9
2 23] A3 T RPMI (Sigma, St. Louis, MO) H
Ao EgAZ T EelE @8 (1x10°) 100y Lol PE
7} B&= dCD34 ©EE 94 (anti-HPCA-2, Becton-
Dickson, Mountain View, CA) 20 ¢ L3} FITC7} F2%
CD45 @22 3| (anti-HLe-1) 20 ¢ L& Z7}ek S0
4°Coll A 25F7F RESAI AT o] & 0.1% sodium azide
(Sigma, St. Louis, MO) 9} 2% $-efjo} & o] 55 A
2ol o7 300go A 7TEA 23] dAAHZHE = 1mLo
1% paraformaldehyde & o] X-&A]# FACScan (Beck-
man coulter, EPOCS XL View, CA)E o] &3} CD34
FINE T+ AEE ST ol 54 dx=T
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4. NX X2 H Ho

EE @A AAA A 5 A 237 571 500/
pL o)gel & m7ix] Frjoj Al o] o)l
4l (laminar flow room)°] YA & ATt FE &
A 227} 8g/dL WRE, & A2¥ho] 20,000/ 4 L W] Rk Al WAL
A 2 F YT AA DEE ALt Algei,
ZERAZE o]43 I H 39 d&o=
<7 (absolute neutrophil count, ANC)7} 500/
ASHE A4S 1 AA S NGT 43

on, 8 glo] olHURFH Fhuol

ox ol 12

Table 1. Patient characteristics

Patients (n) 112

Age* 47 (12~67)
Interval to APBSCT (month)* 9 (1~120)
ECOG status 0~2

Sex (male/female) 44/68

MNC count, x10%kg*
CD34"cell, x10°%kg*

7.48 (1.68~20.81)
531 (0.71~77.1)

G-CSF duration (day)* 12 (4~45)

RBC transfusion, n* 3 (0~22)

Platelet transfusion, n* 6 (0~28)

Diagnosis (n) ALL 4 NHL 39
AML 12 Ovarian cancer 5
Breast cancer 12 Sarcoma 7
Germ cell tumor 3 SCLC 2
MM 26  Others 2

*Values are represented as median value (range).
Abbreviations: ALL, acute lymphocytic leukemia; AML,
acute myelogenous leukemia; ECOG, Eastern Cooperata-

tive Oncology Group; MM, multiple myeloma; NMC, mono-

nuclear cell; NHL, non-Hodgkin’s lymphoma; SCLC, small
cell lung cancer.

20,000/ p L 0]} 3% A& FAHE A EE dad
A= Aoletit.

5. EHEN

A= 2975 35 te] ARL Pear-
son’s correlation testE o] -&-3fo] FA35}
o Qamel Al AR WAL A A ARE
o thsjA] Kaplan-Meier A &2} log-rankH
gote] SRR Cox HE 4

¢

(ECOG scale)= 1 (0~2)1th. Wjd -9 davde] A
A e 47t T4 114(6~50)7 12 (1~78)°]3
om o2 Al Aot o FHo 5E 74473
(0~22)7 6 (0~28)3] A 1, o]4] Al AH&H G-CSFe]
AFE-7]171e 10 (1 ~45%)0] L tH(Table 1).

2. O|ME EAS(EEYT I CD34 SHME)
ol Mg x&7159 3=

ZURAE AR BAFE 45 (1~8)F 1 @8¢5
7.48 (1.68~20.81) X 10°/kg, CD34 FPAEFE 5.
(0.71~77.1) X 10%kg o1 A2} A 2ol 1}o]

ox =2 r

Table 2. Correlations between progenitor cell dose and hematopoietic engraftment time

Hematopoietic engraftment Progenitor cell dose r P value
Time to ANC>500/ ¢ L MNC/kg -0.167 0.98
11 (6~50) days
Time to ANC>500/ ¢ L CD34+ cells/kg -0.219 0.03*
11 (6~50) days
Time to platelet>20,000/ 1L MNC/kg —-0.153 0.13
12 (1~78) days
Time to platelet>20,000/ 1L CD34+ cells/kg -0.278 0.005*

12 (1~78) days

*Statistical significance test done by Pearson’s correlation test P value <0.05.

Abbreviation: ANC, absolute neutrophil count.
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v} S| s My P4 2% A
2+ 9} %%1741 7} 191 2.1 (Table 2), CD34 <} Al
YFEe ML (1=-0219, P=.03), 2o A4
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}(Fig. 1).
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Fig. 1. Analysis of the correlation between CD34+ cell dose and engraftment in Auto PBSCT illustrate that infused CD34+
cell/kg is significantly correlated with the time to neutrophil and platelet engraftment.

Table 3. Conditioning regimens and hematopoietic engraftment

Conditioning Time to ANC >500/ L Time to platelet>20,000/ L
regimens (n) Median day (range) Median day (range)
Melphalan (26) 12 (7 4 (1~35)

BUCY (16) 10 (6 1 (4~78)
BEAM+BEAC (28) 10 (8 2 (2~76)

ICE (4) 11 (9~14 2 (6~17)

T™MJ (5) 9 (8 11 (1~28)

Others (14) 13 (10~50) 8 (1~50)
Melphalan/BUCY 12 (7~26)/10 (6 P=0.021* 1 (1~35)/11 (4~78) P=0.46
Melphalan/BEAM +BEAC 12 (7~26)/10 (8~22) P=0.037* (1~35)/12 (2~76) P=0.23
BUCY/BEAM+BEAC 10 (6~14)/10 (8~22) P=0.317 11 (4~78)12 (2~786) P=0.37

*Statistical significance test done by log rank test P value <0.05.
Abbreviations: BEAM, BCNU, etoposide, cytosine arabinoside, melphalan; BEAC, BCNU, etoposide, cytosine arabinoside,
cyclophosphamide; BUCY, busulfan, cyclophosphamide; ICE, ifosphamide, carboplatin, etoposide; TMJ, thiotepa, mitoxan-

trone, carboplatin.
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Table 4. Diseases and hematopoietic engraftment
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Time to ANC >500/ L

Diagnosis (n) Median day (range)

Time to platelet>20,000/ L
Median day (range)

ALL (4) 9 (7~11)
AML (12) 3 (6~50)
NHL (39) 11 (8~49)
MM (26) 2 (7~26)
AML/MM 13 (6~ )/12 (7~26)
NHL/MM 11 (8~49)/12 (7~26)
AML/NHL 13 (6~50)/11 (8~49)

P=0.012*
P=0.76
P=0.06

*Statistical significance test done by log rank test P value <0.05.

Abbreviations: ALL, acute lymphocytic leukemia; AML, acute myelogenous leukemia; MM, multiple myeloma; NHL,

non-Hodgkin’s lymphoma.

Table 5. Other influential factors for hematopoietic engraftment

Time to ANC >500/ L

Time to platelet >20,000/ L

Median day (range)

Median day (range)

Age (40>/<40) 12 (7~50) 11
Sex (female/male) 11 (6~49) 11
Interval to ABPSCT (1 year>/<1) 11 (7~50) 13
Hematologic/solid tumor 11 (6~50) 11
CD34+cell 5</5~10x10%/kg 13 (6~50) 11
5~10x10°/kg/10x 10%kg 11 (8~16) 9

o 0 ©
© ©

0.583
0.543
0.258
0.346

0.0016

0.906

0.493
0.994
0.322
0.087
0.001
0.23

*Statistical significance test done by log rank test P value <0.05.
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Fig. 2. Kaplan-Meier cumulative probability curves illustrate CD34+ cell number (>5.0x10%kg) is significantly associated

with neutrophil and platelet engraftment in APBSCT (P <.001).
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