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[WZE] BH 555 JLE pro-B SoME ik EL 41 M (1% (pro-B-ALL ) B I PR 45 £ K 715 5% m [ 2.
ik WUEPERERE 64 BIAERE <18 1) pro-B-ALL UL MIFFEXT S, A LIRS . RIr AT, DR
HISZIAAZR . 4558 pro-B-ALL UL LE 2V AR MY 6.23% (64/1028 ) . 64 Fl L5 35 i, %«
29 5, PPAIRRIZAERS 7.0 (5 0.4~16.0) 5, Hih= 10 2 H1 <1 238505015 39% F1 6%, iz (i -4k
25.5 (i 0.4~831.9) x 10°/L, Hrh= 50 x 10”/L & Y5 35.9%. MLL-r BAVER S WLH o Tl 5 (34%,
22/64) , W CD22. CD13 flRFRILAN CD7 m3ik, b MLL-AF4 [T 51 CD33 fk3kik. 64 Bl L kE
Vil Ta] 60.0 (YRR 4.9~165.3) D H, 54 8AAFE (0S) REICFHAAEAE (EFS ) o351 (85+5) % M (78 £5) %,
ZNRIIHT R, ST 3 D ARMUNERE I = 0.1% 2520 pro-B-ALL 8 JL 5 4F 0S A1 EFS M7 A5 F5 A 3R
(P<0.05) . & JLI pro-B-ALL EA MERAIG AR A Y100 0E . WIS SRR . o il f 5w Jefk
7 3 AN IRV INER BT 2 S e B A F R R
[ hEL /LRI, 2020, 22 (12) : 1286-1294 ]
[E4R ] MM AR ; pro-B 410; EY2ERE; Win; JLE

Clinical characteristics and prognostic analysis of pediatric pro-B cell acute
lymphoblastic leukemia

XUE Yu-Juan, LU Ai-Dong, WANG Yu, JIA Yue-Ping, ZUO Ying-Xi, ZHANG Le-Ping. Department of Pediatrics, People's
Hospital, Peking University, Beijing 100044, China (Zhang L-P, Email: zhangleping1964@126.com)

Abstract: Objective  To explore the clinical-biological characteristics and prognosis of pediatric pro-B cell
acute lymphoblastic leukemia (pro-B-ALL). Methods A total of 64 patients aged less than 18 years old with pro-B-
ALL were enrolled. Clinical characteristics, therapeutic effect and prognostic factors were retrospectively analyzed.
Results  Pro-B-ALL occurred in 6.23% (64/1 028) of pediatric ALL. Among the 64 patients, 35 were male and 29
were female. The median age was 7.0 years (range 0.4-16.0 years) at diagnosis, of which 39% and 6% were >10 years
old and <1 year old respectively. The median WBC count was 25.5x10%/L [range (0.4-831.9)x10°/L], of which 35.9%
were >50x10°/L. MLL-r positivity was the most frequent genetic alteration in pro-B ALL, occurring in 34% of patients,
with lower frequency of CD22 and CD13 expression and higher frequency of CD7 expression, while lower frequency
of CD33 expression was found in patients with MLL-AF4 positivity. At a median follow-up of 60.0 months (range 4.9-
165.3 months), the estimated 5-year overall survival (OS) and event-free survival (EFS) in the 64 patients were (85+5)%
and (78+5)% respectively. Cox proportional hazards regression analysis identified MRD>0.1% at 3 months after
chemotherapy as an independent adverse prognostic factor for both 5-year OS and EFS. Conclusions Pediatric pro-B
ALL is a heterogeneous disease with clinical and biological diversity. Biological characteristics, such as immunological
markers, genetic alterations, and MRD at 3 months after chemotherapy may be important factors for the long-term
prognosis. [Chin J Contemp Pediatr, 2020, 22(12): 1286-1294]
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B Hi A SRR A A 105 ( B-cell precursor
acute lymphoblastic leukaemia, BCP-ALL ) J& JL# 2
PE I A SR DR, 2 LB Sk A
MM (ALL) (9 80%", HR4E B 4fi M i) & B B
Bt, BCP-ALL A[Zp 2 AR 3 AL, (1) I
B-ALL ( pro-B-ALL, CD19°CD10 cyp Igk Tgh™ ) #4;
(2) ¥ 3# B-ALL ( com-B-ALL, CD19°CD10"cyp”
IekTgh™) A5 (3) 1 B-ALL ( pre-B-ALL, CD19"
CD10" eyp'lgk Igh ) #1231

pro-B-ALL £ /5 JL# ALL 9 6%, HA 4
AIG RV EYIE L, RORAEIE <1 23 Heiiss
P2 E4 (WBC) TR, WAHR G & A
JFEI T HE (mixed lineage leukemia rearrangements,
MLL-r) , JEHJE MLL-AF4 JEIH, BiG RAE",
B H AT E N AN T T5ER )L pro-B-ALL 1Y SCHRHE
B BT SE £ 2R AL T LE pro-B-ALL WYl
PREFAE, HARER B, AP5E A
LT 10 4F A JLEE pro-B-ALL AYIIG IR BB, B7EH
FEHCI RAFAE S A= W) R PR IR 2 oAb, 200
I ARG EESE T 4/ B 9% ( minimal residual
disease, MRD ) 7EJL# ALL H Ay & E X 7, B
MRD 7& JLE pro-B-ALL H B 7 S A WA . BETE
A WFFE R IE T LS 7RIS MRD 2520 JL 2 pro-
B-ALL KA R R Y, (HXET LI pro-B-
ALL " MRD APl 18] 55 5 BB K AT B Z AF 5T
BT L 2006 41 9 A 2 2017 4F 8 H IR RY 64
#1912 pro-B-ALL LT MBI G 4h , $R5EH I
IRAEY) AR KBS OBE, FFXT MRD 25 3R gE T
B 34

1 ARSI

1.1 HRIH

PEFE 2006 4 9 A 2 2017 4F 8 ALt K2E A
R BE e JLBHBGR I BI2 88 /N T 18 % ) ALL f#
JL 1028 BRI G. Fr A LIS K o Rl Y
SHILE2 . RIS, RG22y T
(MICM ) 43 BUARHE ™, [R]E2: BRI (9 il F iz
SOy RIPMEAL (EGIL) 2 Wibsift ™ HEBR SR A
TR . ARG e RG22 A58, £56 pro-
B-ALL A4 )L3E 64 ], ELAR G R A S A
#E N CD19°CD10 ey Tek Teh CD34'TDT', A #F 5%

CL AT B2 pefe Bl b1 2xitifE (2020PHB028-01)
FITA BIFFERT G 15 AP A28 38 0 R) 245
1.2 &BITHE

I7 7 R SE R oy RS )L 2 ik 20
JE A M2y A i . ¥ SR YR CODPL
(IABEBERE . KAERL . MRS BBSIR L JE s |
FUARARMEWARLLER . LOHE AW ik
BEITACHE ) 5 DL SRALIR YT 2R IR it FH 3% |
RN BRI SR 25 e 5. SSRRIRYT s BRRAE
Ze A BT 1R CODPL FRE VR YT, 5 IRYT
2 W AERHA YT R D IR SRS K ILPA S
RIS IR BT 3 4E, B35 F.
MBI EEZ PN | DRE M . b ZERAN =0k
BN TS B TR AR 2 RGN (CNSL) X
E 2/ CNSL &L, 45 TR A0 =R N TE
BHAIT o 17 BB LTESAS B IR S 5% i (Complete
remission, CR ) JEiE4T 1 3L R v i T4 i RE A .
1.3 TR FEY

FEROTAN S IR CLIRRIZ I B7 achnife ) s
CR & S & BE3G A2 1 BRE U] Wy BR, P I 20
M <5%; A fE (overall survival, 0S) B 52 XK
A2 H RN FE T Rl 1 R B ] JC A A
(event-free survival, EFS ) HJ5E X b M2 H B 5
B wEM (B, B M. sEr- oy ik
H) o BVl B 2020424 A 15 H,
HrREVIRTTE] 60.0 (VEF 4.9~165.3) 4~ A .
1.4 Zi=ZE0Hh

K H SPSS 26.0 HEATHRAL B, TR BRI
i (GER ) R, BRI (%) Fom. &
A LR R 5 KB . >R Kaplan-Meier A= 77 i
LT AT, log-rank #6564 T AR 2 40T,
R ZE TR P<0.1 B RGA Cox [HIHFLAL Sy
Bro P<0.05 AZESA it Lo

2 #R

2.1 —RRYSME

pro-B-ALL 7E JL % ALL W Y & 4 %N 6.23%
(64/1028) . 64 il pro-B-ALL & JL b 5 35 4],
291, A2 7.0 (JEF 0.4~16.0) %,
Hr= 10 % f1 <1 % & 500l 5 39% (25/64) Fl
6% (4/64) ; WHAiw]i2 WBC 80k 25.5 ({5 [
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0.4~831.9) x10°/L, H = 50x10"/L & 5 36%
(23/64) . HpEFRMH, B ZPLIR CD20 Al CD22
FR B 1 583 91 R 129% (8/64 ) F11 70% (45/64 ) ;
T RZYUE CD7 WY FHPEZEH 12% (8/64) ;5 H#E R I
J&L CD13 1 CD33 (1) BH P 2 43 51 4 23% ((15/64 )
F130% (19/64) 5 T /{40 M40 I CD34 (1) BH
oM 73% (47/64) 5 CDI15 Fl1 CDS8 f BHA: 253 5]
H12% (8/64) F150% (32/64) . il &3,
MLL-r Y BAYE R Ky 34% (22/64) , Hih MLL-AF4
() BE P 2R 50% (11/22) 5 E24-PBX1 B B K
}13% (2/64 ) ; BCR-ABLI [HFHTEZEH 2% (1/64 ) o
22 HEYEHESIEKRFENX R
MLL-r PH % 41 12 4 % <1 2 & 6l &

T MLL-r IYEA, W24 = 10 5 & LB K
T MLL-r B P 40 (P<0.05) 5 MLL-r [ 1 4 %)
2 WBC = 50 x 10°/L 3 L ) & T MLL-r B3 7% 41
(P<0.05) ; MLL-r fHIEZH CD22., CD13 FHMRAK
T MLL-r BHYE4H, CD7 FHPER & T MLL-r FATEH
(P<0.05) . W% 1.
XF 22 {5 MLL-r FH % B L 5 H1 B 7R, MLL-
AF4 BRI #I248 <1 % 35 el s F MLL-AF4
B 2H, 512 4F I 1~<10 % & 0K T MLL-
AF4 B P 41 (P<0.05) ; MLL-AF4 A 14 4 %) &
WBC = 50 x 10°/L. # b 7l i T MLL-AF4 3 7% 41
(P<0.05) ; MLL-AF4 [H4 4 CD33 BH M 2k T
MLL-AF4 FAYEA (P<0.05) . W 1.

#F1 644 pro-B-ALL b MLL ER SIGFREFERIREE [ 5] (%) |
MLL-r MLL-AF4
Wi H B B X8 P B L P P
(n=42) (n=22) (n=11) (n=11)
P51
5 20(48) 15(68) 8(73) 7(64)
2.463 0.186 0.000 1.000
u 22(52) 7(32) 3(27) 4(36)
THISAES (%)
<1 12) 3(14) 0(0) 3(27)
il= 20(48) 15(68) 8.081 0.018 10(91) 5(45) 6.904 0.032
=10 21(50) 4(18) 1(9) 3(27)
#¥iZ WBC (x 10°/L)
<50 31(74) 10(45) 8(73) 2(18)
5.042 0.031 4.583 0.032
= 50 11(26) 12(55) 3(27) 9(82)
CD34
[ 32(76) 15(68) 6(55) 9(82)
0.475 0.557 1.886 0.361
11 10(24) 7(32) 5(45) 2(18)
cDh7
FAYE: 1(2) 7(32) 6(55) 109)
8.905 0.003 5.238 0.063
[SEf 41(98) 15(68) 5(45) 10(91)
CD15
FF 4(10) 4(18) 1(9) 3(27)
0.356 0.551 1.222 0.586
I3 38(90) 18(82) 10(91) 8(73)
CD20
BRI 6(14) 2(9) 2(18) 0(0)
0.040 0.842 2.200 0.476
A 36(86) 20(91) 9(82) 11(100)
CD22
FHM: 34(81) 11(50) 4(36) 7(64)
6.626 0.020 1.636 0.395
4 8(19) 11(50) 7(64) 4(36)
CD58
FHM: 20(48) 12(55) 5(46) 7(64)
0.277 0.793 0.733 0.670
S 22(52) 10(45) 6(54) 4(36)
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Fz1(4)
MLL-r MLL-AF4
Wi BitE iEies g P Bt B gl P
(n=42) (n=22) (n=11) (n=11)
CDI3
P 1433) 1) 6.668 0.012 1) %0 1.048 1.000
A 28(67) 21(95) 10091) 11(100)
CD33
FH M 13(31) 6(27) 6(55) 0(0)
0.094 0.784 8.250 0.012
IS 29(69) 16(73) 5(45) 11(100)
LR MRD
<1% 33(79) 21(95) 11(100) 10(91)
1.972 0.160 0.000 1.000
= 1% 9121) 1(5) 0(0) 109)
1LJ7 3 4~H MRD
<0.1% 35(83) 21(95) 0.989 0.320 11(100) 10(91) 0.000 1.000
= 0.1% 7(17) 1(5) 0(0) 1(9)

e [WBC] F14002; [MRD] Nk B9 .
ASTE B ZE B I PREFAE 20 81 7, CD15 1J7 3 A MRD 23 LG 42 L (P>0.05) .
CD33., CD34. CD58 FHMH:FNBHVE B LIRS . A8 7% 2~3,
WBC 315, fby7 15d MRD. &S 1LY7 K MRD .,

# 2 64 ) pro-B-ALL #JL CD15, CD33 EMESIGRIFEHXEE [# (%) ]

CD15 CD33
A it P It P
(n=56) (n=8) at P (n=45) (n=19) ! P
P
5 30(54) 5(62) 25(56) 10(53)
0.009 0.924 0.046 0.830
& 26(46) 3(38) 20(44) 9(47)
it (%)
<1 4(7) 0(0) 3(7) 1(5)
il 28(50) 7(68) 4.023 0.134 25(56) 10(53) 0.128 0.938
=10 24(43) 1(12) 17(38) 8(42)
W& WBC (x 10°/L)
<50 36(64) 5(62) 26(58) 15(79)
0.000 1.000 2.601 0.107
=50 20(36) 3(38) 19(42) 4(21)
ALJ7 15 d MRD
<10% 27(79) 5(100) 22(79) 10(91)
0.246 0.563 0.193 0.660
= 10% 7(21) 0(0) 6(21) 1(9)
I TK MRD
<1% 47(84) 7(68) 37(82) 17(89)
0.000 1.000 0.125 0.724
= 1% 9(16) 1(12) 8(18) 2(11)
1£¥7 3 4~ H MRD
<0.1% 48(86) 8(100) 40(89) 16(84)
0.327 0.568 0.011 0.918
= 0.1% 8(14) 0(0) 5(11) 3(16)

E: [WBC] F4H/f; [MRD] /N . = S I LARMAEST 15 d MRD.
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& 3 64 ) pro-B-ALL £JL CD34, CD58 REHMBRSIGKIFMERIREE [#] (%) ]
CD34 CD58
i AHEAE BItE B , B BRI 5
(n=17) (n=47) 21 P (n=32) (n=32) T P
51
% 10(59) 25(53) 16(50) 19(59)
0.160 0.689 0.567 0.451
5’8 7(41) 22(47) 16(50) 13(41)
R (4)
<1 0(0) 4(9) 1(3) 3(9)
fl= 13(76) 22(47) 0.689 0.052 18(56) 17(53) 1.115 0.573
= 10 4(24) 21(45) 13(41) 12(38)
#i2 WBC (x 10°/L)
<50 9(53) 32(68) 19(59) 22(69)
1.244 0.265 0.611 0.434
=50 8(47) 15(32) 13(41) 1031)
fkJ7 15 d MRD”
<10% 11(79) 21(84) 14(78) 18(86)
0.000 1.000 0.051 0.822
= 10% 3(21) 4(16) 4(22) 3(14)
7 EI7 K MRD
<1% 14(82) 40(85) 26(81) 28(88)
0.000 1.000 0.474 0.491
= 1% 3(18) 7(15) 6(19) 412)
1bJ7 3 4~H MRD
<0.1% 15(88) 41(87) 27(84) 29(91)
0.000 1.000 0.143 0.705
= 0.1% 2(12) 6(13) 5(16) 3(9)

TE: [WBC] FA400E; [MRD]HUNE R, * HLARMILSF 15 d MRD,

2.3 RITHENMFEHMEZSH

w3 2R 9T 4 5 62 ] ik CR, S
ZERR N 97% (62/64) , 64 B LI A4S
CR. #ZFRKMiviHB, 4 14 BlEILRER K
(13 afi g &, | flpairh i a2 e 8 A ),
i R IRC 14.4 (S 2.8~49.1) 4 H 5 A
9 FIBILIET:, BT HE Kk AHBILAY S5 4 0S
R BFS R4350100 (85+5) % Ml (78+5) %.

197 34~ H J5 i) MRD<0.1% 41 5 4F 0S %,
EFS % & T MRD = 0.1% 41 (P<0.05) ; &
W= 1P HMSEOSEH T <1 B4, Wiz
WBC<50 x 10°/L 2H 5 4F 0S 5T = 50 x 10°/L 4,

CD33 BHM:2H 5 4F 0S #m T CD33 [k 4, MLL-
AF4 [ VE 4 5 4F 0S # & T MLL-AF4 A £ 41,
e 54 08 Fim T fadl (1 P<0.05) ;
CD58 FHEAL 5 4F EFS & T CDS8 B4, 5%
17 K MRD<1% #41 5 4F EFS % &5 T MRD = 1%
4 (P<0.05) . W4,

ZWRE M, 57 34~H MRD = 0.1%.,
fER A2 (RfE) JERZMm 5 4F OS KA HlT fE ks
K (439 HR=325.344. 10.101, P<0.05) ; fkJ7
3/~ H MRD = 0.1%. CD58 BH 1 & 5% i 5 4E EFS
TR ph S AE B &R (4390 HR=40.000, 40.000,
P<0.05) . L3 5~6,
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*F 4 0 Pro-B-ALL 2JLIZHEETRNEEZSHT (n=64)
5 4F 0S % 5 4F EFS #
= ki ( RFUAEAFR + pa! P1A ( RPUEAFR + P! P{H
PRl | %) PRl | %)
P51
3 35 84.2+ 6.6 79.8 £ 6.8
0.003 0.957 0.103 0.748
& 29 85.8 +6.6 748 +83
W2 (%)
<1 4 50.0 + 25.0 50.0 +25.0
Ml 35 86.8 £6.2 7.463 0.024 79.7 £ 6.9 2.824 0.244
= 10 25 87.8 +6.6 79.1 + 8.4
W2 (%)
<1 4 50.0 £ 25.0 50.0 £ 25.0
7.462 0.006 2.824 0.093
=1 60 87.4+4.5 793 £5.4
W2 WBC (x 10°/L)
<50 41 91.1£5.0 85.2+£5.6
4.358 0.037 3.762 0.052
=50 23 73.4+94 64.6 + 10.1
CD34
FHM: 47 86.7 + 5.1 82.2+5.8
0.164 0.686 2.364 0.124
B 17 80.5+10.2 64.7+11.6
CD15
FH M 8 87.5+11.7 87.5+11.7
0.002 0.968 0.308 0.579
B 56 84.8 £5.0 763 +5.8
CD20
FH: 8 100.0 + 0.0 87.5+11.7
1514 0.219 0.466 0.495
B 56 82.6+5.4 75.9+5.9
CcD22
FH M 45 85.7+5.5 77.0 = 6.4
0.102 0.750 0.000 0.992
B 19 82.6+9.3 78.6+9.5
CD58
FHM: 32 88.6 6.3 90.2+54
1.091 0.296 5.676 0.017
PR 32 81.1+6.9 64.9 + 8.6
CD13
FH M 15 91.7 + 8.0 80.0 + 10.3
1.003 0.317 0.081 0.776
B 49 829+55 76.6 + 6.2
CD33
FHPE 19 100.0 + 0.0 88.0+ 8.1
4360 0.037 2.118 0.146
R 45 78.3+6.5 729+6.7
MLL-r
FH 22 73.9 = 10.3 72.1+9.7
2.434 0.119 0.864 0.353
B 42 89.9 +4.8 80.5 6.2
MLL-AF4
FHPE 11 54.5+18.7 63.6+14.5
8.006 0.005 2.784 0.095
R 53 89.9+43 80.7+5.5
A£J¥ 15 d MRD®
<10% 32 87.2+7.1 83.7+6.7
1.749 0.186 3.537 0.060
= 10% 7 714 £17.1 57.1 £18.7
7 EI7 R MRD
<0.01% 38 85.6 £ 6.0 81.2+6.4
0.01%~ 10 100.0 + 0.0 100.0 + 0.0
3.348 0.067 14.921 0.002
0.1%~ 6 80.0 £17.9 833 +15.2
= 1% 10 70.0 = 14.5 40.0+15.5
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Fza(4)
5 4F 0S % 5 4F EFS #
5 ki ( RFUAEAFR + pa! P1A ( RRUEAFR + P! P{H
FRifER | %) FRifEiR | %)
7 3EI7 K MRD
<1% 54 87.7+4.8 849+49
3.348 0.067 13.618 <0.001
= 1% 10 70.0 = 14.5 40.0 £ 15.5
1k¥7 3 4~ H MRD
<0.01% 52 89.8 +4.3 844 +5.1
0.01%~ 4 100.0 £ 0.0 13.447 <0.001 100.0 + 0.0 21.601 <0.001
= 0.1% 8 46.9 + 18.7 250+ 15.3
1£J7 3 4~H MRD
<0.1% 56 90.6 + 4.0 85.6+4.7
13.181 <0.001 21.167 <0.001
=0.1% 8 46.9 £ 18.7 250+ 153
Frfe 11 88.9 £ 10.5 81.8+11.6
hE 32 96.6 +3.4 11.841 0.003 83.3£6.9 3.509 0.173
e 21 64.9 £ 10.9 66.7 +10.3
TG )2
JEmfe 43 943 +39 83.1£5.9
N 11.637 0.001 3.487 0.062
NN 21 64.9 £ 10.9 66.7 £ 10.3
i)
= 17 86.9 + 8.7 88.2+7.8
0.071 0.790 1.064 0.302
7w 47 84.1 £5.6 73.9+6.5

F: [WBC] 400 ; [MRD] IR ; [0S] VA7 [EFS] CFAAEAE, * 3o BILAMALST 15 d MRD.

&5 Mmpro-B-ALL BJL 5 FREFRHNSEARSH

AT S HR (95%CI) P B SE Waldy’
WSAERE <1 % 3.193(0.277~36.766) 0.518 -0.314 0.607 0.268
W12 WBC<50 x 10°/L 0.991(0.124~7.906) 0.993 0.268 0.996 0.072
CD33 FHPE 0.000(0.000~13 810.000) 0.960 14.543 326.992 0.002
MLL-AF4 {11 2.192(0.270~17.780) 0.462 -1.166 0.969 1.448
ERIT G MRD<1% 0.863(0.018~42.099) 0.941 -0.321 2.004 0.026
A6J7 3 4~H MRD = 0.1% 325.344(5.150~20551.728) 0.006 5.908 2.127 7.720
fERESE () 10.101(1.033~100.000) 0.047 2233 1.178 3.597

. [WBC] E400ME; [MRD] /N 8% .

R 6 Ipro-B-ALL BIL5 EXLEHEBFRNESEEZST

AL HR (95%CI) P B SE Waldy’
W12 WBC<50 x 10°/L 0.629(0.099~4.005) 0.624 0.463 0.944 0.241
MLL-AF4 [{11 18.846(0.733~484.469) 0.076 -2.936 1.657 3.142
#5347 )5 MRD<1% 0.001(0.001~1 196.000) 0.946 10.143 149.768 0.005
1637 341~ H MRD = 0.1% 40.000(1.153~1 000.000) 0.041 3.670 1.799 4.158
1637 15 d MRD>10% 7770.124(0.000~2 333.0) 0.952 -8.958 149.762 0.004
CD58 FATE 40.000(2.016~1 000.000) 0.016 3.690 1.525 5.855

TE: [WBC] F4M; [MRD] /N B -
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3 i AN[F] MRD 7KF-7E JLE# pro-B-ALL H i #iUf5 2 o

ARWFFE P T I LT 10 4F K 64 1) L %
pro-B-ALL HYIm PR AL, PRIEH e RAL | filA 5L
PR S5 AR W2 R AE S5 I R I . IR TT Y7 3R] B AH B
KB, JLEE pro-B-ALL JEFLH 1 AR 5 R AN A= 9
2 S Mk, E24-PBXI. BCR-ABLI F! MLL-r ¥J7F
pro-B-ALL g irgéik, Hirh MLL-r BAVER 5,
5 34%, T Gao 25 "R IE 1) 26% F1 Attarbaschi
A WIRIA M) 50% Z 8], AR PSR <1 2
i) pro-B-ALL LA 75% £ MLL-r 3[R FH 1,
PR BIE T MLL PR S5 76 B2 L F I & 9 Bl
il Ay 3 AL BEAh, 7E pro-B-ALL
MLL-r AR HL#I2 WBC = 50 x 10°/L & i it
12, HfiliE+ MLL-r FIPEAL, 3X 5RE A SOk aE
— N MLL-r FEPE, R HJE MLL-AF4 FHYETE
JL3E ALL "R $ER UG A 10 AR s,
16 JLEE pro-B-ALL H, BIfif MLL-AF4 BHYEA L
FE 9 W13 £ 42 32 A6 2 56 B ALy B b LAY RS A
RYT, HARKAAAN R A T MLL-AF4 14,
KU T MLL-AF4 78 JL 3 pro-B-ALL " 1Y T s
ANRPERE X

XJ pro-B-ALL HYA [F] e 28 0 5 b 75 400 A9 3 2
SR, BT SWISHIGRIRRHE . Jr il
S UG ERAT B VI . CD34 & I8 T T HH 4
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THIT RN N PR EAA R T AR B gE H
CD34 PR LRIEL T AR5 53 A IR AL R
R HRYT RO B K AT I TC I AL H, &
56 0 B 0 . £ MLL-r FH Y pro-B-ALL
BLEAT BB S e 22 R AR, CD13 A CD22 3Rk
B, CD7 Fik G, AL, AR EIR,
& AE MLL-r BH ¥ 19 pro-B-ALL 1, CD33 FH
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CD33. FiR%5iEY Gao & LN Raponi i USURE 9 45
JAHL, XF L2 pro-B-ALL o MLL-r FH 14 2 ) .
WU B L8R E . AR LI, CD58
BRI 2k 252 M JL#E pro-B-ALL e FU Al h <7 i
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LT HTAY MRD = 0.1% S 520 K390 A= 77 14 ik <7
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