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[(WE] B# it 4 G2O0hR0 B bk AIEHUAR A S TS AR MR B (MRD ) XF
JLEE M B KA s (B-ALL) BUSHIMIEIRITE. FiE  WIEPESHT 2010 4F 10 JT %8 2012 4F 3 F 1)
KR M ARG MRD #99] % B-ALL B ILAIAHOCIR RGO, AR MRD A6 I f3 s ] A Al A 45 8L, 4 183
BB ILA A FLE M MRD BAYEZL (n=37 ) , 52 MRD FEPELL (n=18 ) , 4EFRAYT I MRD FIYELL (n=113)
MYERFAITH MRD FHMEAL (n=15) . &R HSFEMIAAERIEYTIH MRD HEEEIL, gk a9chh .

FE RS LB I & R ( P<0.05 ). ZERFIAY T MRD BHPEZL LAY 3 4F HAUE & R U = TR P=0.04 ).

Cox ST BoR AR UM U (RR=1.005, 95%CI: 0.864~1.170, P=0.032) . &5 15 FHEBEL AL M1 ( RR=6.454,
95%CI; 2.191~19.01, P=0.002 ) FIZ&fi#t/5 MRD = 0.01% ( RR=1.923, 95%CI: 0.750~4.933, P=0.043 ) /& L # B-ALL
EEEREWEGERE, it 4 0706R0 B IkE bRl & B TNl R BB X /46y 7 5 MRD FH A
BIPERS B-ALL HLo MRD 7K 558 AR SR PE | 55 15 KB BE A58 bn—AE, &)L B-ALL F 2 A WU FIWT N £
X JL#E B-ALL BB 11l PR TS HIWT 2 [ hEL/ILRIZER, 2014, 16 (12) : 1245-1249]
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Clinical value of minimal residual disease detection by flow cytometry in childhood
B-cell acute lymphoblastic leukemia
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University Hospital, Sichuan University, Chengdu 610041, China (Jiang Y-M, Email: jiangyongmei-1@163.com)

Abstract: Objective To elevate the prognostic value of minimal residual disease (MRD) detection by four-color
flow cytometry with the antibody panel in childhood B-cell acute lymphoblastic leukemia (B-ALL). Methods The
clinical data of 183 children with newly-diagnosed acute B-ALL and who accepted MRD detection between October
2010 and March 2012 was retrospectively reviewed. According to the detection time and result of MRD, the 183
children were classified into four groups: MRD negative (n=37) and positive (n=18) in the induction chemotherapy
and MRD negative (n=113) and positive (#=15) in the maintenance chemotherapy. Results During both induction and
maintenance chemotherapy, the percentage of patients at high and median risk in the MRD positive group was higher
than in the MRD positive group (P<0.05). In the maintenance chemotherapy group, the 3- year cumulative incidence
of relapse in MRD positive patients was higher than negative patients (P=0.04). The Cox's proportional hazards
regression analysis showed that insensitive reaction for prednisone (RR=1.005, 95%CI: 0.864-1.170, P=0.032), bone
marrow morphology that did not meet M1 on the 15th day (RR=6.454, 95%CI: 2.191-19.01, P=0.002) and MRD>0.01%
(RR=1.923, 95%CI: 0.750-4.933, P=0.043) were risk factors for relapse in children with B-ALL. Conclusions  The
four-color flow cytometry with the antibody panel can distinguish from MRD positive patients from negative patients
with B-ALL. The result of MRD detection, as prednisone sensitivity and bone marrow morphology on the 15th day, is
also a independent prognostic factor in children with B-ALL. [Chin J Contemp Pediatr, 2014, 16(12): 1245-1249]
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AP kI 40 B A1 I %% (acute lymphoblastic
leukemia, ALL ) J&—FE UL I FR 408 g v
P, LS H BN ARE, 2944 80%, XL
A RN A i il T ROR I fE . ARk, L
#ALL BIRYT IS T WD, TR 5 AT
AR K 70%~90% . AL, 324 20%
W ALL L REE R, B REFBOIRIT R,
JLEFR T —AE A Y, RN, WMas
I IR B FDE S22 E 2% % ( complete remission,
CR) B ALL UL, RANATIRAFAEA —E R ALL
MRt fer, BIf¥/NVERESG ( minimal residual disease,
MRD) , &S ALL & &1 FEEH =0 =t
A H FiflG K MRD Al e ok 3 R 75, (H
ety L PRI S ARIC, Jrik i R SR HE AL Y
BAEDRE, HUPCAPUAHAGHRERZ AL, %
e PR 52 30 = AR A Y B3 5 B RF S8 45 SR R T AN
18 FH T DX 43 T 32 0240 LR AL 4 AR ) B 48R
ABIFFE R P 0] B BR S BIF 98 B 07 4, W25 PP Al 3R
57 e DA 6 B V= W 1 0 N o < O R R o Ty T
PRZL A TR L B-ALLJAYT 5 MRD AT,
WIBA LA MRD Kzl 25 5% L B-ALL 1y PR L
FNTIUS HI AN

1 ARSI

1.1 HRITH

VEHL 2010 4F 10 H & 2012 4F 3 H 6 T b
W2, IR IA R CR 5T MRD AU (%) B-ALL
BILRHAFR NS, i BILISIE A s
B Koy it 012, HIBRIGITT AN 56 38 5 7 A1 B
Pez i Ay i L. WO BB LA AR I R BERE,
45 N DGR E . ALL WIH2IE] . 367 & .
IRITEE R BREIE AR RN RIL R
TG AL . MRD K25 4%

A B 5T a0 A B-ALL L 183 fil, H 5
122 %, 261 4] “FYRMFEIR A 5+4 %, Hip
<1 Z50, 1% ~1334], =10% 45 4; Kpht
WBC HHCF R 32.4 x 10°/L (0.3~360.9 x 10°/L )
Hr= 50 x 10°/L BRJLA 27 B; 7E FAB 4,
L1, L2 f1 L3 By /8 L4350l 4 94, 80, 9 5 il
GREFAMEE A 46 1], Hrp kI BCR-ABL
MLL-AF4 {53500 8 A1 6 19l; #1i2)5 HEAMRE |

R R fEIRTT S LT3R 98 L 55 1 30 4],
1.2 AR

HR A MRD A4S0 14 Bsf (B B 4G 0 10 &5 5%, o
HWATG G R (1) i EY MRD
FIPEL . 25 M IR (55 33 X) Kl MRD
H MRD<0.01%; (2) % T 2% fit ) MRD BH E
M. TEFTFRMIVA (533 K) Kl MRD H
MRD = 0.01%; (3) 4EFFIEY7 I MRD BHPE4
TEAEFRAIT K MRD H MRD<0.01%; (4) 4
FRIG7 1 MRD BHPELL . 72 4R R0 7 WA I MRD
H MRD = 0.01%.

HRAE MRD KA a], %oF £ L 5 AN ) ) B
W 155 SR MRD B9800, W A Wient
RERETT 1475 FEAERAGYT BRI MRD /8L, N
A2 aF kb 3 45, LB FARifEz —&1E
h ALL R LR Wiksie: (1) B BELhHEm M A 5
AU LA + SO HEMR LA ) >5% H < 20%, %4
A R BT R TR T A SRS g ik B E R CR
Hio (2) EREAIHEMREL AR (FRLAMR AN + 4
MEWR L4000 ) >20% %  (3) A BHEH A ik 40
i
1.3 MRD #&ill

B A H L BUEDTA-K it %8 B 86 58 40 J4 1.
2~3 mL, F R B A AN, F BB IARBAR A A (3R
1) 7€ BD FALCON it =0 & 1 Jim A it 44 Fi1 100 pL
PrdEa i, FwArIRA), #EOG 15 min, B0 5N
500 mL PBS JEA) 40, FIMH FACS Calibur i =4
ML A (BD 23wl SE[E ) #E47 40 HEZH M MRD
PRGN .

1 MRD &L HfkAESHER

FITC PE PerCP APC
IIONEAREN
%1 PBS PBS CD45 CD19
(=) CD10 cD19 CD45 CD20
%3 CD38 CD34 CD45 CD19
4 CD34 D22 CD45 CD19
JI[ORTETIREN
(= PBS PBS CD45 CD19
%6 CyTdT CD10 CD45 CD19
& A&
7 %]fﬁ%f @Jﬁ’;%g CD45 CDI19

HE: FITC P SRR PR PE NBELLE ;5 PerCP AZE
FEEM R E N APC WBIEET EH . MIRSERIB A LI
GPE 3 FUREI L B R LA e S kTR 2 AN

1246 -



%164 5 12 1)
2014 4 12 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.12
Dec. 2014

1.4 SEH B

Fiify B LBUITF R B EDTA-K $isE 546 2~3 mL,
WO g3 B A K% 4l g, DL CD19. CD10., CD20,
CD22, CD79a, CD38, CD2, CD3, CD5. CD7,
CD4. CD8. CD56. CD34, CD117. HLA-DR.
CyTdT Frix A4 ihric, I FACS Calibur
TS /T SGEEA TR HEAN AR e R FR RS
1.5 SitFESH

K1 SPSS 17.0 et A xf 45 Rk AT e 244
Mo IERDMIHEGORHEEL + a2 (5+s) &
7, ARIES AT OB H A (DU A3z alE ) [Py,
(Pys, Pis) 130K, HEGRERA D (%) FK,
ZHHECRH ¢ SARIE ¢ Kok Fisher B DIHER I
K FAAE TR 8L R BRI T LA ST o
FIH Cox JRUBS: He 7[R BE 7R, XAl BB A% 2 & AH G
EHITEZIHE ST, P<0.05 HESAG %5 X,

2 R

2.1 BHEBILIGHKEEYFIFMERT LS4

183 il /L, 55 %1 (30.1% ) B ILTEFHE T
28 i WK (5533 X)) i 47 MRD & i, 128 44l
(69.9% ) BILTE4ERR iy W4T MRD il D
MRD = 0.01% {ERBHPESRE, A 33 ] (18.0%)
AL MRD A5 25 5 S B, o g5 5 G2 3K
18 19 (32.7% ) , 4ERHAITIH 150 (11.7%) o 4t
T AR WoR, X5 S MR 4 RG97
Wi L, MRD FHAM:ZH Hp s £5 A0 5 2 2 )
A i = T MRD FHPEZH ( P<0.05 )5 X FHIHZ A |
PERI . 112 WBC 8. FAB 23 BRIl 36 R 45 H:
Ml PRAFFAE, 7E75 22 M R A Rein T B L
Hi, MRD PHEFIRME 4 2 1) 22 ¥ R4 T 27 X
(¥ P>0.05) . W2,

%2 A[FE MRDKFEH B-ALL BILIGREEWZHFE [ (%) |

PR MR (n=55)

HERFIHTT I (n=128)

1A 4/
e FIPEZ (n=37) PHMELL (n=18) /M PAA FAMEAL (n=113) PHMELL (n=15)  F{H P1A
WISAEIE
<1 % 1(2.7) 0(0) 4(35.4) 0(0)
1% ~ 29(78.4) 15(83.3) - 1.0 79(69.9) 10(66.7) - 0.855
=10% 7(18.9) 3(16.7) 30(26.5) 5(33.3)
£
5 25(67.6) 10(55.6) 0755 0551 78(69.0) 9(60.0) 0.496 0,559
U 12(32.4) 8(44.4) ' ’ 35(31.0) 6(40.0) ’ ’
WBC(x 10°/1)
<50 33(89.2) 16(88.9) 0.001 0 97(85.8) 10(66.7) 2550 0072
=50 4(10.8) 2(11.1) ’ ’ 16(14.2) 5(33.3) - ’
FAB 4}l
L1 19(51.3) 9(50.0) 57(50.4) 9(60.0)
12 16(43.2) 8(44.4) = 1.0 50(44.2) 6(40.0) - 0.581
L3 2(5.5) 1(5.6) 6(5.3) 0(0)
PN S
[ 26(70.3) 4(22.2) 64(56.6) 4(26.7)
W 7(18.9) 9(50.0) 11.277 0.003 34(30.1) 5(33.3) 7.268 0.021
=y 4(10.8) 5(27.8) 15(13.3) 6(40.0)
BCR-ABL1
FHM: 36(97.3) 16(88.9) ~ 0047 110(97.3) 13(86.7) ~ 0.104
PR 12.7) 2(11.1) ’ 3(2.7) 2(13.3) ’
ETV6-RUNXI
R 34(91.9) 16(88.9) 107(97.7) 15(100)
FH 3(8.1) 2(11.1) 0132 10 6(5.3) 0(0) N 10
MLL-AF4
PR 36(97.3) 17(94.4) _ 0 109(96.5) 15(100) _ L0
IFF 1(2.7) 1(5.6) 4(3.4) 0(0)
TEL-AML1
YAl 32(86.5) 16(88.9) 0.063 0 102(90.3) 12(80.0) a3 0213
FH 5(13.5) 2(11.1) ' ' 11(9.7) 3(20.0) ’ ’
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22 HRAEAB-ALL BILEREXRSHH

183 il LA, Hg 21 BlFERETIN N KBk
G EBER % 16 ], BE4h (PRS2 RS, S2AL)
525 50115 T AR MRD BAPERIBH M L,
SA 3PIRILE VAENE Kk, H1ERERERRS)
K 8% + 5% F1 13% + 9%, F) FH A A7 53 B B 8 %
P2 8L T R AR LA, R BRER
Tt X (=1.090, P=0.296) . ZAEHEREIT Y]
MRD BHHEFBHEEA B ILT, 4 11 FF 4 67 3
TN K, H3AERRE KRN 11% + 3% Fil

MRD = 0.01% (n=18)

EACY &S

0.054
MRD<0.01% (n=37)

AAFSE )

28% = 11%, L4475 HT HEESS MRD BHYEH B2FRE
KRB E T I (=4.226, P=0.04) . VLK 1.
23 ERSEREESH

Cox U HEAF [ A AR B 143 Fr £ Lz s
. AR . ANEIM WBC L. JEAS2E FAB 43
AL . SRANE S E DN, 515 REHELR
S J5 MRD /K25 R R & kUG I s2m . 25
IR XTI A AR . 5 15 ROERESR RIS M1
M5 MRD ZKSEFHYE (= 0.01% ) & JLEE B-ALL
RAESRMNEGHZE, W33,

0.30 7

0.25 4
MRD = 0.01% (n=15)
0.20 4

0.15 4

EVAVN &

0.10 4

0.05 4
MRD<0.01% (n=113)

0 0 0 30 40
A AEHELC )

E1 SAHABALL BJLMERELRER  AENFESEMBARE MRD /K ILK RBE KA, 1B 4ERIT

WA TR MRD JRSP- (LY SRR R %

%3 JLEB-ALL EXFEEZEAY Cox Kk bL i [= 342

Apht RRE 95%CI P
PES () 0.790  (0.036,1.855)  0.589
AR = 10 % 1378  (0.570,3.745)  0.530
FAB /31 0570  (0.227,1.440) 0235
WBC>50 x 10° 0.674  (0.233,1.951)  0.467
MR R 2439  (0.683,8.718)  0.170
SR YA AN K 1.005 (0.864,1.170)  0.032

15 REBSARIEML 6454 (2.191,19.01)  0.002
ZEfifJ5 MRD = 0.01% 1.923  (0.750,4.933)  0.043

W SRR 3L f94% BCR-ABL1 #il MLL-AF4,

3 i

ARHFFE AT BET 3 4F NIRRT B-ALL LA
WFFEXT S, 8T T3 1 FCM 98GR ic bk 4l &
Bt B-ALL £ JLIAYT IS MRD A0 @i R A
WFoE 2 3R], FRBe H AT H T FCM-MRD £ i1
4 EPNCHRICHUAR A SRR e BT 1) X T 5
MRD FHEEMBAEREIL. 697, BHIZ AR
W MRD BFHEER L, AR 2T &%

B 2= T MRD FHER B IL. 7EAIRIT TR T,
MRD R Zs 5 . R A R M B3R 15 R i
S8R, J2 )L B-ALL T IRIT IEM RS
FIWrFE bR, HAT R AN (E

ALL & JLFE 5 o 8 LB I R Ge s, 3T 4F
BB BT 5838 WA B8 LAMAE LT A T A~
ARIRYT, JCHRARE R AT RN IR T T
ZRPEEIRITRCR, R k. TS RES R
ARTB, MEMIRIRA, BOGERZ IR TehR
P AR R . ST AR ST AN R A ik
F| CR J5 R R A 1 I 41 E5 (9 MRD & F
1975 B RIFITIESE LK, Z 3 T 12057, B
ZAFFEIEYRELEE ALL BUS FINT R ks .
Febr U7, ARBFFEAHT T 183 i LR i I T £
Z4 FCM 17 MRD £l B-ALL 2L, #5545
BN SR AL RR T AL, Rk
SE R ) B LAEIRY T e B e Ak fa 1 L )
HEE MRD FHME (= 0.01%) , 4875 MRD 515k
TEE—ERIARDCE, I T i fE 4L A0 B8 LIV 243
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Bt IR FOLAL BT 58, BEAIK MRD [ FHMER,
WA IR K o R, ARG SR X TS ARR |
PERI. WBC 8. FAB 351 K7 il 45 35 R 25 1 A
YRR, BHYELLRAE L 2 A 255, X5
Minde ™ gl 2, (H StJude JLEE B B 2000 45
()25 50k 7R MRD FHPERYZE LY >10 £ 9L
B 1~10 ZJLER ™, Jacquy 55 " Fl Nyvold &5 !
AFFE A 27~ MRD (7K 5 BRI A —E
Kb, XATRE SR IREA AN A G,

MRD 1EN—A 15 MR bR, B2 M5
WESERES A SOTM F MR IR SOR R s . A
F5% & B MRD PHIELL 5 4F BRI KR 24 2 vk
) 2 1% (28.6% vs 11.8% ) "5 1 [ BFM B 1 4
AGERHE R, MRD BHPEZLR) 3 4F BEUE & 5]
PEA 5 5~10 1% (399%~86% vs 3%~15% ) ¥, 7%
Wk R, X TFEE S MR A MRD 19
L, AR RFE L AE MRD FHPEZL RBP4
Z IR 22T L (8% vs 13% ) , Tk THE
AR50 7 AR MRD (% 58 L, MRD FHM:4119 3
A B &% JE MRD BRI 2y 2.5 £% (28% vs
1% ) o TAHFGE B8 A K75 5 2% it S0 A G D
MRD fEJLRA 1AEREDTH, MRD PH:FI B 44
BA3GHRILE R, H ALL & &K 2 K& TEHERE
SRACIR YT IS I AEREI, DR LA o8 A B X420 LA
T it 1 st 1) 4 2 T B S 36 A T 22 B0 K MIRD B
PR B4 52 & RG22 ) ) R B R, R
gk, i Cox KU b [l SR S Hr, Kok
R CR J5 MRD /K-, 3% [R5 bA 1 B DA 2
BITH 15 R BHEZ A2 )LTE B-ALL AHC R lST
WEHZE. AR ER, 15 FEMF I MRD
KPR R AR AR TN AR AR MRD 7K
SR WTUE FIRT AT ™, (B A 5T A
VT TFT P AT 5 EL 7 5 061 e e TRDAS [R] - B 35 s ]
FOT I, PRI AS g L 7E AR [R] st [] a5 00 MRD
X R FIWT R X, T B T A — 25 i K B 1
mFa], USCSEARSCHERE, DUATE T 22 i BT 5T A
MRD ARG ] s 4 )L #E ALL T I A

ZE LA, FREEHAT B MRD AR GRS 4
WX AMAY7 fG MRD PHEEFIRITE B3, MERER
BT SRR R A PR FE b, (B Tl R s AR
WOAH R YR TT He . B AT, A DRI 7R R
320 I FCM-MRD 20471 6 (oS ehric ik dl &
Bitl, DISRiE—542 0 MRD K6 25 5 % 52 G

HERRTE . TESLEEAE b, S INASTRAZE R 25 %) B-ALL
BLHEATYNE F B MRD K WIBEDTBFSE, Emxt
FCM #5002 St f 4 1 (4 R PEA s [RIAs, 3 ad
FEBHEARS T AR BRI MRD 7R LTS 25 R
IR, - Sy B MRD R EsHE], Al AR
PRAE T A BRGNS HIW S R
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