Japanese Journal of Transfusion and Cell Therapy, Vol. 62. No. 4 62(4) : 552—559, 2016

—[R =&l

FREXRTH ORI CD34 FE1EHiaLEER(C K 2 AREMEFHHIIRENE DA

Original —

BEE =2V BLE RS ANR#NYY RAR BT W

BEH w0 IR MY B AT SMEERERY ApR BORY
NEFR PR Y OIS ARG JE MY

WG BT R IEE

FKAY M LS MM OB Y — AL LTEETH ), BNOWTITEFEDO PRICKE BT 5. K4
13 H AN MM BRI % 17 > 72 245 61, 1ME 330 [H OFRILD 9 B, FRICET H AR 1L CD34 B PEilie £k (i H PBCD34)
BILOMHOFMIM CD34 Btk (24 H PBCD34) % fll % T & 72 80 41, 101 M ORI A f#HT L, 6 H PBCD34 % H
WCHEHoOBMIERIUEZ Pl T E 2 0B ME L7z 3R H £ TliZb 22 RT L HiH PBCD34, B L ORI HHA
MEkE & oM (i H PBCD34(%)) # W TEERFNIT 2175 72L 25, 1.0x 107 kg LL o> A i st $RU 528 &
5.2 217 & LCHIH PBCD34 & i H PBCD34 (%) A3 S 7z, 1 H PBCD34 (%) & R CD34 B PEfifa % (=1 x
10°/kg) @ Receiver Operating Characteristic HI#E DN TlZ, area under the curve 25093 & [ H PBCD34(%) 1%
ARICEVIEMHEEEZ S o THRIEZ PIITE 72 (p=0.025).

F—0— R KMl CD34 BatEfila, A iMEsHgERI, poor mobilizer
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A LA & 3 A R RS AR LS 80 B Al Y — X
ELTHELRVER EOTWS. BICHEBHTIIH
EEDIT & A EDRM MBI 2 Al — A & LTHT
bITWD. FRIL 72 KA MR 5 % 530l 9 2 $Ri
& LT CD34 Bt AL < v BT 5. R
fill, BRBAL L & — [ ORFIC LT R MU CD34
R TcL Yy FdH 720 20x10H/kg &
ENTWVD, FRIH OFEM M CD34 Mg (24 1
PBCD34) & $RE X 172 CD34 Bl B 1 as A1
BIERDIH 1, 10~50 fil/ul o4 H PBCD34 #illg 23 %
ERRET RE 2 ISR BB T 5 & SN TV 57,

FAY MR UL — W & 72 ) 3~5 R A L, 2
DHES, PRICP DG, FRIGEOMNBLPE & RFE, T
itz iE% < DA, W R EHEY) V — ADLETH 5.
ZLT, &Y FF—13WDCTOEFTEZ 2T 57
W, KR EHEIERE V. RICERIGTH ISP H 0
HBEREAS U e 22 % T C &2 UL, ARSI O b

D AL=2LRY), FF—ICHTARED IRV
LD 5.

—7, Bk S H0R O BRI SN 7% = &
PR S B FEGNZIIFRIGET H DRI CXCRA HiFidk ¢
& % plerixafor #4534 Z & CTUEE O I M
AT E 2 2 L S, FRIET H BRI B &
PS5 EOEEMEIIH L Tn A,

a4 (3RS B ERIET H ORI CD34 Btk
M % (7 H PBCD34) & #RIXL 7= CD34 by e £
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g% Tl T & 2 0 E 02DV THE L7-.
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327 & o5 JEENH] O BN H MEREA 1,000/ul % #
Z72HD B HRE L7z CD34 Btk iia i ofle i,
2007 4 8 H LA & Procount kit (BD Biosciences, San
Jose, CA) %, LLF&IX Stem Cell Enumeration kit (BD
Biosciences) #fifiL, TNZENRMFO~=27 Wi
o TR L 7=

RAH M E HH AT BREX

N —idfbdgds, PRzt TrslL 27
FAF L% 6 10ug/kg, 74 VT T AF L THILUL 400
pg/m’® granulocyte stimulating factor (G-CSF) #%#i
LW 2 255 TG L. AEkE 1 x 107
Wl Ji 212 7 o 7R U CEPMIBER I 2 G L 72, 2 FliE
D G-CSF AL ) S AF L, 74 NT T AF L)
FIHREANRIN L 72, T — & REIRI RIE A VT 5
S5HH L7z, 4T oI COBE Spectra version 6
AutoPBSC (TERUMO BCT, Tokyo) % W TAT\y,
R —REDH 720 200ml % FEHE MR & % P L
7z. BRHUZ harvest 4ml, chase 6ml Ti7->7z. 2 HH
OMHEMZ A L-E LT, BHEICLELSE SN
I CD34 Mfa% 2 x10/kg O P4 (1x10°M/kg) %= 1
[ OPRICTHER T E 72 & SERAULT & U L7z, £
72, 1 H2 6K 3 HE oM HERIAfrbhTB Y, &
Nz —HORINE LTATF2x10/kg PLEOFRINAST X
72 IRE B [ IRE L AT L 7.

WETER AR

PREUHT H £ CTIHIH % /- O KA sl R o
W52 BB ESERBO VAT 4 v 7 WRGH %
FAWTHE L7z, S 5ICHETF & RIUKD) DO BRI Re-
ceiver Operator Characteristics (ROC) it & vy,
area under the curve (AUC), FIfER, BKE, 4Fi
BE, Btknyrss, B et L. p<005 %6
BHok#EL L7z, 5H421E JMP version 9 (SAS Institute
Inc, Cary, NC) #flEf L 7-.

ATFFENIBE TG KPR 2EER DT FE B 3 A M P
BRBROKBEMTITo 72 (5 27-2).

B R

IR B ZRRE R MR PRI 245 1, HE-X 330
F Tz, 205 BFNTHEE L7EplL, $RIGTH
B LU H O CD34 B P % % 8 H il 2 T & 72 80
B CERIUA B1Z 101 17175 - 72, WIEEREUGE & 2 O Ri |
31, 2HH & ZoRiHG65E, 3HHE ZOHH9
[ ASFRATIE DINERZZ 5 72, W58 D IRIR YT 54 1% Table
LR U7z B CIEN ) VAR KO TH Y,
ZOBDIFNIH V) VNEPE D% BRIOK T & L7z
F 72, MEECARRS MR OB HAS B OGN LT
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LIZLIETT, o8B bsii e L TR D IERNEKD
%o oS R T AR Y MR (350mg/m* 4 HIE) 7
ZFNLS OB BALER % B BAL B0 N T7-& L
7z.

L H PBCD34 & IREX CD34 [HiEMREE

AN 2 B T O KA AR O FRIZE D b DR
CD34 OFHilliE: 7 & OFMI 7 244 & BEES 5 729024
H PBCD34 % i#fll5g L 7= 304 IO & Z DRFHRIE 11
72 CD34 B BIRZ AT L7z Fi 335 F TOL 0
wmEFETH Y, M H PBCD34 & #REL CD34 Mtk o
FHCIEER WA 2 380 72 (r=092, p<0.0001) (Fig. 1
A). F72, i H PBCD34 &4 H PBCD34 12 A &AM
%207 (Fig 1B).

BTH PBCD34 &HRER CD34 FEIEMRa %L

BT H T2 TwWABIRNT-E LT, FF—4F
W, PER, B, ARE, AR (58 - BRGS0, B0
(U »osEHTGA), BYEALHR D (B &R VP16 22 7)
B L O H Pk, 77 H PBCD34, i H PBCD34 (%)
Z VTR HORICT 1X107kg MLERHUT & 2 965
EERU I AT 4 v 7 WIFGHCHE L7z (Table
2). HiH PBCD34(%) (2B LT, fiKicHiH PBCD34
A3 UAEC & $REGHT H O i EREN & 0 FRELD 5 28
Bb I EERBIICELTEBY, 2, BTN
BORTZHVZHREDAONLLOHTE LT
720, #ET LT o T B RMAT T, 2L B8
1593, HiH PBCD34, HiH PBCD34(%) 25F &2
HELRKTE LT SNz (Table 2). X512, 20
4 ODWF & W TEERMBHN %2179 & Hi H PBCD34
& i H PBCD34 (%) 234 & % - (Z € p=0.0306,
p<0.0001) &% -7 (Table2). 2 2DHT® p flih*
KEL B L7290, 1x10/kg L LR T X 720 B0 T
ROC itz 4l &, %o AUC 2l L72. 55 LHiH
PBCD34 @ AUC % 081, #i H PBCD34(%)® AUC i%
093 TH Y, wiH PBCD34(%) 2A Bl IEREEZ Fio
TRPOBEI %2 FMTE S Edbro7 (p=0025)
(Fig.2A). —75, —#E OB TAHEF2x107kg L Lo
CD34 DL LIRS T E 72BN L TUE, —E R
HBARERT H o PBCD34 % i T & 72 31 M OfFT 2 17 -
A, FNEFNAUCIZ088 £ 099 THY, HiE
#E Vb OO H PBCD34(%) @ AUC 25K & Wi
M2 - 72 (p=0.106) (Fig.2B). KIIIZIRE d o
A, 2D 2 ODNT-OMMAEHEIZ L B ROC T %217 -
TH AUCIZ 093 TH Y il H PBCD34(%) & 1ZIFH L
Tholziz, iE L) ¥ 7 NITT 27200 %IE
i H PBCD34 (%) @& % v CT L 7-.

BTH PBCD34 (%) (Z & 2 RAEMEMARIFERDORE D

ik @ ROC Hhi#RA 5, B H PBCD34 (%) O fiilzxt L
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Table 1 Characteristics of autologous stem cell donors

ALL Analyzed group
Patients, no 245 80
Median age, y (range) 54 (16-67) 56 (16-67)
Sex, Male, no (%) 146 (59.6) 45 (56.3)
Body Weight, kg (range) 57.5 (33-95) 54.0 (35-95)
Body Surface Area, m? (range) 1.58 (1.17-2.06) 1.54 (1.17-2.00)
Diagnosis, no (%)
Lymphoma 145 (58.0) 49 (61.3)
MM, amyloidosis 65 (26.0) 18 (22.5)
Leukemia, MDS 13 (5.2) 9 (11.3)
Solid tumor 27 (10.8) 4 (5.0
Relapse/refractory, no (%) 69 (27.2) 32 (40.0)
Apheresis regimen, no (%)
VP16 110 (44.9) 25 (31.3)
HDCY 34 (13.9) 15 (18.8)
Others 29 (11.8) 5(6.3)
Lymphoma salvage regimens 29 (11.8) 15 (18.8)
Lymphoma 1st line regimens 19 (7.8) 9 (11.25)
HDAC 12 4.9) 7 (88)
Unknown 16 (6.5) 4 (5.0)
Total number of apheresis, no 330 101
Aphersis per mobilization attempt, no (%)
1 168 (69.7) 19 (23.8)
2 62 (25.7) 52 (65.0)
3 1 (4.6) 9 11.3)
Successful harvest (>1%10%/kg), no (%) 247 (75.1) 64.4)
Processed blood volume, L (range) 11.6 (4.1-17.5)
(

WBC at apheresis, /ul (range)

PB CD34 at apheresis, /ul (range)
WBC in previous day, Wl (range)

PB CD34 in previous day, /ul (range)

19,750 (3,120-82,000)

20,725 (3,600-71,300)
19.6 (0.7-536.7)
10,100 (600-58,600)

(
(
(
65 (
11.8 (4.1-16.6)
(
(
(
134 (0.9-220.7)

VP16 (Etoposide 350mg/m?x4 days), HDCY, High dose cyclophosphamide (2g/m2X 2
days), HDAC, High dose cytarabine (2g/m?x 10 doses)
Lymphoma 1st line regimens, CHOP and R-CHOP

Lymphoma salvage regimens, CHASE, CHASE plus rituximab and Mitoxantrone plus

etoposide plus cytarabine plus predonisolone

Others, mainly regimens for solid tumors

r=0.92
p <0.0001
n =304 -
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Fig. 1 A. Correlation between peripheral blood CD34+ (PBCD34) counts (/ul) at apheresis and harvested
CD34+ numbers. B. Correlation between PBCD34 + counts at apheresis and PBCD34+ counts on the
previous day (prePBCD34).
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Table 2 Statistical analysis of successful harvest of peripheral blood stem cell (PBSC)
Univariate analysis Multivariate analysis
Odds ratio 95% CI p value Odds ratio 95% CI p value
Age 0.9768 0.9363-1.0145 0.2314
Sex (male) 0.8867 0.4963-2.5965 0.7745
Height 1.0050 0.9577-1.0546 0.8380
Body weight 0.9946 0.9589-1.0320 0.7708
relapse/refractory 0.6000 0.2606-1.3705 0.2251
Apheresis regimen (VP16 or not) 0.4081 0.1697-0.9685 0.042 1.2818 0.1634-3.3314 0.7404
Diagnosis (Lymphoma or not) 0.2449 0.0922-0.5965 0.002 0.3358 0.0726-1.3987 0.1347
PreWBC 1.0000 1.0000-1.0000 0.2358
PrePBCD34 (abs) 1.1333 1.0674-1.2239 <0.0001 1.0751 1.0061-1.1670 0.0306
PrePBCD34 (%) 2.62x 101 4.68 x10°-8.08 x 1017 <0.0001 1.35%x10° 241 x10%4.47 x 10 <0.0001
PreWBC, WBC on the previous day of harvest
PrePBCD34, peripheral blood CD34-positive cell number on the previous day of harvest
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Fig. 2 Receiver operating characteristic (ROC) curves of successful CD34+ peripheral blood stem cell
(PBSC) harvest. A. ROC curves for apheresis yield >1x10%/kg using prePBCD34 and prePBCD34/WBC
(PrePBCD34(%)). Area under the curve (AUC) comparison was significantly different (p=0.025). B. ROC
curves for total apheresis yield >2x105/kg using prePBCD34 and PrePBCD34(%), from serial harvests in
one apheresis attempt. AUC comparisons were not statistically significant, although PrePBCD34(%)

showed a trend towards a greater AUC.

FH 1x107kg Ph > CD34 Bkl 28RN T & 2 s
ZRD % &, 1 H PBCD34(%) %% 0.3% LL F& 1id 99%
DHEERTHEH ORI I L, BatEih= 4 100% T
D, WI2004% L TFIC%2E 17% 20, BiErhse
100% & 7% % 2 & 2% h o7z (Table 3).

—73, HiH PBCD34(%) \&Hi H FIEkE & DL TH
A7z, HIMEREUS X ) RNO A O TR O LMD
AT A5 bEXOND, ) AMEKEOK
I H (EERECh gefiE 3,700/u) & 2 H H B (B
IMERE Il 13,470/ ul) OFRELZ 530 F THEHT L 72 (Fig.
3). 1 HHOHIUIE L TIx, T aEfe i35 2%
WAt AUC 099 (Fig. 3A), 2 H H PO RIUI S LT
AUC 089 Td b (Fig.3B), 2 HHLUED AUC i3
NEDDODVFTNDYES Hr R B2 ff o TP

WATTRETH 5 L b7z,

z =

G i A PRI 30 2 FRECEML 5 o Tl 20
LRI S Th, K& 5T 2 Do) T
ZEENT 5. 1D HIE, KM MR Oz &
LIV WD ECSTZY Y LODOWETH D, HiRRR
BT — & HNEH SN D . KA AR O Y56 CD34
BB OEIZ L Twb 720, R4 H o PBCD34
PR EAs i 2 PR T & 72 0, 10~50 fEl/ul &
2 H PBCD34 %%d% 1 X — [l O i BRI C— [l o B Al
B EMBRARSTRINTE 2 23N TWA. K
22T [MARICS H PBCD34 & HR-ILE L7z CD34 Ml %k
IR WAHBIRIMRICH D, KNI Z R E e d o
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Table 3 ROC accuracy indices for successful PBSC harvest according

to prePBCD34 (%)

PrePBCD34 (%) Probability Sensitivity Specificity PPV NPV
0.7 1.00 0.22 1.00 1.00 042
0.6 1.00 0.27 1.00 1.00 043
05 1.00 0.30 1.00 1.00 0.44
04 1.00 0.33 1.00 1.00 0.46
0.3 0.99 047 1.00 1.00 051
0.2 0.92 0.63 097 0.98 0.59
0.1 0.49 0.84 0.83 0.90 0.75
0.09 043 0.88 0.81 0.89 0.78
0.08 0.37 091 0.75 0.87 0.82
0.07 0.32 0.94 0.67 0.83 0.86
0.06 0.27 0.95 0.58 0.80 0.88
0.05 0.22 0.98 0.39 0.74 0.93
0.04 0.17 1.00 0.31 0.72 1.00
0.03 0.14 1.00 0.14 0.67 1.00

PPV: positive predictive value, NPV: negative predictive value
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Fig. 3 ROC curves of successful PBSC harvest (>1x10%kg) relative to apheresis frequency. A. First
apheresis only. B. Second and third harvests from serial apheresis.

7oh3, B —4KHE 50kg & ARE T HUIERINYG H 164 8/
wl @4 H PBCD34 23 1L EEm 1 1 | CERITHET
HOBEROFERE S —F L7, RIFTIIERICY H
PBCD34 LI#t o surrogate marker DRFZE L&A TH 5.
B 213 H B ER AT 31 Tl T X % immature infor-
mation (IMI) % hematopoietic progenitor cell (HPC),
BB \VIZHHEBRLER & ARFER O, FEOMBITH
B0 L, 9 L2MAET— 2 1E, MEH#mIci
USRI & L WHHBIBR 2R3 b DD, HE
REEIERTLE ) L4 H PBCD34 (2 & TldZev. 2
S HIE, Wb W b poor mobilizer % [AE S % HIT, &
BT OB DK T2 W THREFEEIISHIT L T 5.

A, PRGSO e R O I, 41
BARELTEANT 7S5V, YATIFV, TVF
FEVY)AMTATIV, LI K3 FAAORHTO

A, FRFEBITE 70 & HSER MR EREU 28 % 5-
ZHHEFEVDN, ThboRFEZHNTZAaT —1k

FTHHED HHHW?Y, 213 ) 4 H PBCD34 1FED A ~
N7 ME v, SEOMRHFCi b REO R E L
W5 AP AR COAE LN T 225
oz, UBETIE, (LS E EAR 2 RGN 5T
L CHRBMOBIE 2D Z L AP vz 0k 12
ML 2 2r o 72 BEMEDS D 5. X 51229 LG
PO IR B B BB AG R © PBCD34 s R IE O
FRICEEZRTFTHLI L E2RTHELH LY. 2D
IHICHRPLHIZLBLAADZ L ZOMOEY) 2 ¥ A
I V7 TO PBCD34 ¥l i, HmH e sk o
WA, W) PRI 2 BT 72010 h o & B EE
RHERFD1OTHEEERA.

MG M A ERET H @ PBCD34 TRl iRHUE %
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T A D D% D A LHE ST 5. Elliott
5 O o TIZERET H o A I ERE N g4l 10,000/
wl, Z Ok PBCD34 #%10/ul BLE72 & 1.0x107/kg
P EORBUEIIZRIL 93% LMt LTWwWa”. Z o4
BT & 234l - 7257 H PBCD34 (%) %ﬁﬁa‘h
£01% TH Y, FEtENHERIE 90% (Table 3) TH 5 2
EDSWUIL ) BT — % &7 A, plerixafor B E N
72z, BRK & WO il 1 OYBRHUET © PBCD34
BAEH SN TV L9 2o o 1d, (b B dih
SOHE, &5\ IZEAIMERE & BRI H Hi o PBCD34
BHAEDOELZETT VT AL ZEEL-D, AT
TAL AT, BRI H IS ESHI R O K ASL 8 70\
Z E DT I N DA preemptive (2 plerixafor D%
523832 L DO TH S, Sorasio H D IIARE &
BRI ERELET © PBCD34 & FlIEREL & ot (CD34%)
ZRNT-E L, ZOMEH 05% L LTH D & XEHEryhE
100% LG LTH Y, AETOH UKL TH 5. Fa-
rina 5 OE 1A MEREL 10,000/ul @ & %, PBCD34
<10/ul THIMAT 2.7 BEI2HIN$ % & LT 5. Mi-
lone 5%, FAIMERETIE % < BB BBIED 5 D
H¥% PBCD34 & HICHT- L LTH-> T 225, 20
WSS B EHEES I L TRREY 7 a7+ AT 7
I MR AT o 72D TH— e BEEMER->TB D,
b2 5 O HEDSHIMER B DR D D 12 > T b
WREMEDSH 5. 2D X 5 ICARIIZER T O Elliott & @
WiZe % &b 5 L3 T2 5 D ORFZE CERET o H i Bk
%, PBCD34 X @ HASAMS M sl R BRI 38 T) 72 52
BERIFTTHRTTHAZEPMESIN TS, R
LTINSORTFOS b ENFRDFIMICHEHTH S
eV BERNCEE S & LzmisCid v, Sl o T
TIXHTH PBCD34 b A& 2R T & LTt s, AUC
LEWHEETIIR V. ZOHICBVWTARIIETIZZEN
SORT 2 BRI L, #iH PBCD34(%) & h Bw
W ThHrI EEAMTHIENTE T2, B
Ja$RHL & B H PBCD34 & OB A2 M L7-2 & Bk
A DR HPH TIIAIRTHDTLEEBbNI 5,

F 72, 4 F COMEIIIRMBAMAE O PBCD34 $ & #%
TR OBRZ I LT 7228, ABFZE Tl 0 o3RI
e OB ORI BT 10X 107/kg VL EFRIT X
TePBEPITOVT YT 217> T 5.2 H HU DR
BRI ET H ORI OB L Z T 5 2 ENEZLNLD,
FiFid Fig 3BBIORL-& 9121 HHIZHANRS & AUC X
LR DD 2 HHLEETH - THHTH PBCD34(%)
TRIEZ PHTE, RI1EVHiH PBCD34(%) & /I
EICEBELERED S Z EHIRENT-.

LlalFHE S N7z HT H PBCD34 (%) 538 5 W 5 filiak T
HHWBLMNFBREIH MR LM% D DI IUTEE
MDD, SHCIZMENH 5. 1213 F—2 & L
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THBME 2 2HIZBHMOIES2ETHE. T—F D
P LTI, BEEREHR 513 1M 2 T
DREIC 2 ) HHMEDSEE T2 TH S ) 4%, wREH
EVI) RIZBWTHAMEE R 25, fixMoixso
ZICB L CTid, FNTIEEA TV CD34 Il o
AL R v, F72, BRE2- oL TaEL
ToREE LCIRBET L, MR B E 2 'I]E
D3d B ARHMLFEHNL ORI D D 517 BIFEHIZ
29 L72Baiii W5, R IE L, & 5 72 R EI’J
TERETHIRTHIZA ZLIIHNEETHY, L LA
SETORETHH/RMSIN TN L LH 1T, FTIEHEE
BT b 5 By BALY R, B iE RIS
—EDMEADB SN THA I ik T & OB %8y
RGO PBCD34 % #X, v M+ 7%
iDL ZENEETHAH .
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CAN BE PREDICTED ON THE DAY BEFORE APHERESIS
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Abstract:

Successful autologous stem cell isolation and transplantation is associated with a significantly improved outcome
for many cancer patients, particularly those with hematologic malignancies. We retrospectively analyzed 80 cancer
patients who were autologous stem cell donors, whose CD34 + peripheral blood stem cell counts on the day before
harvest (prePBCD34) were available. The aim of this study was to investigate the influence of prePBCD34 on CD34 +
PBSC harvest the next day. Correlation data and multivariate analyses showed that the ratio of prePBCD34 to white
blood cell (WBC) count (prePBCD34(%)) significantly influenced the successful harvest of CD34 + PBSCs (=1 x 10°/
kg) (p <0.0001). Receiver operating characteristic (ROC) analysis demonstrated that prePBCD34(%) predicted success-
ful harvest on the next day with higher accuracy (area under the curve (AUC), 0.93) than prePBCD34 itself. According
to the ROC curve, successful harvest is expected from the donors with prePBCD34(%) =0.3% (probability 99%, posi-
tive predictive value 100%). Donors with prePBCD34(%) <0.04% are predicted to have harvest failure on the next day
(probability 17%, negative predictive value 100%). Overall, our data suggest that prePBCD34(%) is an accurate predic-
tor of successful CD34 + PBSC harvest on the next day.
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