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W BRE TS ER . &R MLL-v NS 52 Wi 2 B0A 18I 1 A0 5 T B3 A L RS2 32 Wi 437 1 40
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(0S) Ay M 2 , 12 e I 141 40 i 31 %% >100x10°/L (HR=8.030, 95%C1: 1.327~48.594, P = 0.023) J 5 & [A ¥ 1. T 40 §2 #% #1 (HR=0.079,
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0.009) M5 MLL-r B-ALL & OSH Z . 4518  MLL-v Stk (A MR IS Wit 7 2R BN A0 533 T, salifbyr & & R , AT
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[Abstract] Objective To explore the clinical characteristics and prognostic risk factors of B—acute lymphoblastic leukemia (B—ALL)
and acute myelogenous leukemia (AML) with mixed lineage leukemia gene rearrangement (MLL-t). Methods From January 2017 to Novem-
ber 2021, the clinical data of 17 B-ALL patients and 25 AML patients with MLL. gene rearrangement were retrospectively analyzed. Patient
characteristics, treatment response, and overall survival were analyzed. Moreover, the prognostic factors in patients with MLL gene rearrange-
ment were also evaluated based on a COX model. Results Leukocytosis was the main symptom of adult acute leukemia with MLL gene rear-
rangement, and the median leukocyte count was 46.83(ranging from 8.13 to 99.93) x10°/L. MLL-AF4 was the most common partner gene in pa-
tients with B=ALL, while MLL-AF9 rearrangement and MLL—-AF6 rearrangement were the most common partner genes in patients with AML.
Moreover, the prognostic factors in patients with MLL gene rearrangement were also evaluated based on a Cox model. WBC=>100x109/L (HR=
8.030, 95%CI: 1.327~48.594, P = 0.023) and allogeneic hematopoietic stem cell transplantation (allo-HSCT) (HR=0.079, 95%CI: 0.015~
0.423, P = 0.003) were risk factors for OS in AML patients, while allo-HSCT (HR=0.054,95%CI: 0.006~0.481, P = 0.009) was a risk factor
for OS in patients with B-ALL. Conclusions Leukocytosis is the main symptom of patients with MLL gene rearrangement. Patients present a
high recurrence rate after treatment with conventional chemotherapy, and allo-HSCT can significantly improve the prognosis of these patients.
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RA TS & IR (mixed—]ineage leukemia, MLL,)
JEDI SRR KMT2A R AT 11 S5 tafk 23 X,
i B 2 SR RO L TR IR B R R b 4
PRI MLL 5 AT L o e (5 44 5y (310 A [] 26 41
0 A E I, e 4 B PR R 2 40K 11 I (acute Tym-
phoblastic leukemia, ALL) 1 21458 £ 1 1155 (acute my-
elogenous leukemia, AML) i) &% 4= . WHO ## H. A5 MLL
L FEHE(MLL gene rearrangement , MLL-r) 2P 1 1155

I R , 5 RAGT T &2k e, SRS AN HAl
AL 0] 2590 ORIEIR T SO T A RS A A R ks MLL-
v I AR TR T AR5 A A R S BT
17 5] MLL-r B-ALL F1 25 fi] MLL-r AML 35 llf )R 7%
BE, RIS A0 S Y 1 0995 14 1 PR AEAE S 10 f A PR 2
B TE R O SRR A s TS PR RS

1 #RETE

L1 — o e o4 2017 48 1 H 2 2021 4F
11 H v ERR BRI A7 B e 25— B B (228 S BEBe)
L& N BHIIE A9 17 9] MLL-r B-ALL £1 25 fi] MLL-r
AML (3 7R, Hodb B 14 6], &1k 28 ], 4F %
(39.21+14.23) % . ARG E B A AR K s
B — BB (LB L ERE) BRSPS D S E (G 5
2022-RE-330) .

1.2 IAHEBRPRUE  AAFRHE : ODFEE>14 % QHA
LAY 11q23/MLL [ I 4% 844 5 3 Fl/al MLL AH ¢ il
GIEANEHERHE ALL 805 AML. HEBRbriE : DFEK <
14 % ;18P H 1M

1.3 ik

1.3.1 SmEfd HEAK G BAHAR, adr e
Ak Sy, i UL 11q23/MLL F 195 3 (644 5 137 41
F5 (45 11) (q215¢23) . t(9; 11) (p22; q23) \t(11;19)
(q23;p13) . t(10511) (p12;q23) Al t(6511) (q27;¢23) -
K H 2 &5 AR k- R A W8 XN (reverse
transcription—polymerase chain reaction, RT-PCR) Jy %
i 12 A MLL AHSCHI& 5 (B2 4% MLL-AF4 MLL-
AF9 . MLL-AF10, MLL-ENL, MLL-ELL, MLL-AF17.
MLL-AF1q.MLL-AF1p MLL-AF6 MLL-Afx MLLex5-
9/MLLex2 1 MLL-SEPT6) ,

1.3.2 WBIT AR ORI FAER AT RS2 A
TC MR S A G I T AR A 2 R G I B TR
AN AR SEAE L, i A IS IR TR . AML B RYT
J5 2 B E N 2PERE & H s (IR 20tk R 4k 4
FELET 90 ) 1297 48/ (2021 4EJR) )™, ALL BB IG97 )7
R 2 W E RN Pk ik 40 i 2 W S5 9T 48

B (2021 4E R )™ . BT A AT IS 246 I 11 10 5 5k
/NG BR 9 (minimal residual disease, MRD) , ik 2] Ilfq K 2%
fif IR HEZ B VRS N TR YT . Fi <60 2 HA &
EHEE N OCT AT S R PR 3 1T AR A A

L4 WEdsbr ML F oy s, S
(overall survival , 0S)$§ M 1 I35 B 12 2] Fifi 75 % 11 5% 35
BHEET,

1.5 BEDT 8 A b ) 50RE B i i R U R
FIE IS 2022 4E 8 A 31 H.,

1.6 Hit= i  {HH Graphpad prism 9. 3 I &, {f
FH SPSS 24. 0 /3 i 4dl . IES TR TER A yas £
IR RS AR ORH M(Pys, Pry) 3R 5 TSR L
Bt R, AL R 0 R 2 K55 5 Kaplan—
Meier 2E A7 IS FEAT A 473 A, 2 1A] U BCR ] Log—rank
Ko s Z R COX mIHM B #H B BRI R, P<
0.05 NZFA G E L.

2 #R

2.1 BAUGIKERE 42 &3 40 F]E#FH MLL 4
KA BE P E HEBH L 2 i 8 MLL AH G gl & 5L B
PEEFEA 1(9511) (p22;5¢23) Yt fk ) 17, HARKIG R ¢
B 1o IH LA T o, R 22 R B AN I 4
Jifd (white blood cell, WBC) 5% Ft & , ML 218 (1 Bl /M
Wb, 31 ) (73. 81%) Hi 3 WBC S T, Hodb 19 4
(45.24%) B # WBC>50x10°/L, 10 i (23. 81%) %
WBC>100x10°/L, WL 1A, Het R e 25 5 Bor, 18
] (42. 86% ) L& A 11q23 Jetafik g i, Hh 8
(19.05%) B # A (45 11) Kk 5 i, 6 1
(14.29%) BB H LA (95 11) YLk 50, 4 £](9. 52%)
BEEA t(6;11) Yetafk G i, 17 5] MLL-r B-ALL
BFE 16 i (94.12%) S MLL-AF4 =, 1 4
(5.88%) & MLL-ENL # HF, WL &l 1B. 25 4] MLL-r
AML # #F ¥ 8 9] (32.00%) & MLL-AF9 # i, 8
(32.00%) ;1 MLL-AF6 # HF, 3 4] (12. 00%) & MLL-
ELL & #, 2 # (8.00%) & MLL-AF10 & f, 1 {4
(4.00%) - MLL-PTD #HE, 1 #1(4. 00% )} MLL-ENL
FAHE, 4% 2 4] (8. 00% ) MLL A 5 Fl & 3 R B , {H£F
A 1095 11) (p22;q23) Jetisfk 5 47, WLIE 1C.

2.2 RITITROTAL 42 I E T 20 BIAETE 21 f5E
T2, 1 ] MLL-r B-ALL #3& K5 GZ B & 5 H 1
2017 4F 11 H 16 B, K4z i+ 4 e A, 115
0S B MBR I ) o 41 1911(97. 62%) B K5 T2k H
HRALIT , D3 1R B ISR AR I PR X35 (Il R
5 4 5 - NCT04174586, 1€ BLHL 445 . 2019KY 18 & £
160 5) . EHIKIBEFIRIT AT, 32 6i(76. 19%) B ik



944 B4
2023 44 A

7O U
Anhui Medical Journal 369

®1 Q20|MLL-r 2% B MHEEIRKRER

MLL-r AML MLL-r B-ALL
I PRAEAE
(n=25) (n=17)

TR () 38. 16£14. 43 40. 76+14. 21
HHH(%) ] 9(36.00) 5(29.41)
2 W s 1 4138
[51(%) ]

>30x10°/L 12(48.00) 15(88.24)

>100%x10°/L 2(8.00) 8(47.06)
VT RIRIF R0 (%) ] 18(72.00) 14(82.35)
AT AR (%) ] 12(48.00) 10(58.82)
e AL AE 71 (%) ] 8(32.00) 6(35.29)
HAbRTIR R[] (%) ]  4(16.00) 4(23.53)

T MLL-r RS R L 56 R HE , AML Sl 2P R 11
10555 , B-ALL > 2 B Itk 2 40 B 1 1is
3] 5¢ 4 ZZ f# (complete remission, CR) , 2 i (4. 76%)
I8 BN 3 B2 f# (partial remission, PR) , 4% 8 il i &
R G, BRI R (overall response rate, ORR) K
80.95%

E— A Hrm B 0S IR 2, (A &bk
B I (A 2Pk B4R 40 G 1 s ) 1297 48
(2021 4FJ2) )48 2 Wi 4% >60 2 & WBC=100%

[EE R

= < 4Xx10%L

— 4~10x 109
10~50 X 109/
=50~100 < 10%L
== >100x10%L
' 28.57%

MLL-r2EF L (n=42)

= MLL-AF4 EHEEH
= MLL-ENL HEZH

MLL-r B-ALL (n=17)

10°/L JE WA AS KR 2 B MLL-AF9 3 (X 5 HE -k 7l
Ja A HAB IS MLL EHE R IS A R (P E A &
PR IR A0 0 2 7 5 3697 FE RS (2021 AR ) HE
HH B-ALL 55, 2 Wi i 42 % =35 % K WBC=30x10°/L
WG AN R E ; 1eh, 3 il 40 iR A T DLl
ia . B, RATE—4 WA 500 e COX [81H 3 i
MR & 0S BN,

B 25 1) AML B 3 —25 40 MLL-AF9 &
HEHEA (n=10) FIHAD MLL £ FEHEH (n=15) , H
2 ) /B MLL AH G fl & 55 B % (HAE A 1(9511)
(p22; q23) YL E iR B (i g A MLL-AF9 JE R HEA .
B4l 5 419 0S K43 5l 2k (56.0+17. 1)% Fil (44. 4+
13.3)% , A 0] lL 3 22 5 L G it 22 5B L ()*=0. 087, P=
0.769), WIE 2A, 25 {fi] AML fE& i AV 3 ] &8 # 4F
# =60 % ,2 il WBC=100x10%/L, K I , K $4 FRAE #5 K2
S 207 3 e 2 24 = s

42 BIEREA 1 BIEE R, RIS 41 BIBE & 5
P AY Y A (n = 19) FS PR 16 i T 40 M RS A A (n=
22), P4l 5 A0 0S #5351 (13. 2+8.3) % Fl (72. 9+
10.7)% , 41 18] 22 5 B A G2 it 2% B L (x’=20.953, P <
0.001), UWLIE 2B, K 55 3L DA i 1 40 e R A 4 E— 25
A% R AR L2 % 1 S A 4 (n=14) AR B B M4 (2
355 [R) 4 5 3 100 40 B RS AR RN SR S SRR IR RS A, n=8)
Wl 3 A0 0S 0 il ok (77.9+11.3)% Fil (41. 7+
30.4)% A H) b 22 R RG22 B L (=0.157,P =
0.692), UL 2C.

== MLL-AF9 ZEESH
= MLL-AFG 2#ESEH
= MLL-ELL ZEEHE
MLL-AF10 ZEEH
= MLL-PTD ZHEEH
== MLL-ENL EEZEHE
= MLLIAXR & XER L

c

A
w

MLL-rAML (n=25)

T2 A D 42 (] MLL-r 200 U 8 A0 RCRe sl PR DF T3 B 2 17 61 MLL-r B-ALL 3 A [R] MLLAHSC R & 2 N RITE BEE 5 C

K 25 1 MLL-r AML 2 5 A [6] MLL AH S Rl & 35 K R DE A L

1 425 MLL=r 201 A 0 A0 1A 240 D B 240 3 A2 AR

e A COX s Hrsgm i 0S N E, £
P2 A B R, 2 W 40 T 40=>100x 101 K 57 3
DR 335 1M 20 B A% M A S M MLL—r AML 223 0S 19 [
2 S A0 RS R A R MLL-r B-ALL &
0S A ZE ., WL 2.

3 itig

MLL S8 ( Rk KMT2A ), iy 37 M e+
HA, BN T 11 Y afk 23 X, S5 RE Y trithorax
(trx) S R LA 3 e A R P10, ML 2 PR G 2 —
Tl £l 36 11 5L RS B, T LS8R 1 H3 46 4 i iR
AT B AR A A, I35 T i R R 4 [ 5 AE (homeo-
box, HOX) & JE N 1y % 5, EFF i M R R & .
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F2 CoxMEASHEMEE OSHER
2 LS ZHZE S
HR1E 95%CI P HR1H 95%C1 P

MLL-r AML

HE Ry >60 2 1.897 0. 400 ~ 9. 002 0. 420

B 2.118 0. 681 ~ 6. 593 0.195

MLL-AF9 3 K 5 HE 0. 835 0.251~2.777 0. 769

W 41 H>100x10°/L 3.135 0.672~ 14.615 0. 146 8.030 1. 327 ~ 48. 594 0.023

532 1 1T 4 O A% A 0.116 0. 025 ~ 0. 539 0. 006 0.079 0.015~ 0. 423 0. 003
MLL-r B-ALL

iERE>35 % 1.269 0.328 ~4.919 0.730

FbE 1. 549 0.384 ~6.246 0.539

W 140 >30%10°/L 0. 909 0.112~7. 408 0.929

e el IR ) IR A 0. 054 0. 006 ~ 0. 481 0. 009 0. 054 0. 006 ~ 0. 481 0. 009

T : 08 Ry BAEAF I s MLL-r AML RRA 15 2 11008 56 PR R ZobESE 2 (1000 s MLL-r B-ALL IR A8 & (MR R EHE 2 0E B
TH EEL L 0l
— MLLAFO R&ER — BEERDFAE e
100 — Hft 100 — fir 100
g 80 g 80 g 80
% Z‘g’ r— ;% Z‘g P<0.001 ijg Eg .
3§ 3A " 3 i ¢ a8 0% i & a¢

2
I} ) /45

i [ /4E

I [ /4F

T A N 25 0 MLL-r AML %3 MLL-AF9 fili4 35 PR 2H A ML B DR s HE4H L 4R 18 R /G 2H 0SB s 41 R
B AL A RN S I IR i i T AN RS A4, R LB R P4 OS5 C by 22 9428 32 S5 KL DR ik 1 1 40 A A S 340 I I 2 I 1t A%

FELLH A HABZE IR A AL, P2k B /s 4 0S.

2 MLL-r & 1 05 M A o0 it

11q23 Yeta ik 7 51 MLL BP9 & HE, 4 fi i MLL fl
AEA,REXS TR B EEER", WHO B
B ELAT MLL 356 K & kY 2ot B s s 510 1123/
MLL F I , HHA R A I R A ) 2# R AR 2R3
S A JE I 20 M R T AR ZE R R I AR B A K
M RG AR, A fb )y B R RE, BRI S
ety Aok 1k, B % 2 135 Bl MLL AH G fil
S ELH L5 MR WL 1123 YL AR 5 7 43 51k 1(4
11)(q215¢23) .t(6;11)(q275q23) .t(9511) (p22;423) .t
(10511) (p12;q23) Fl t(11;19) (¢23;p13) , X A MLL
AH Rl A L 43 5 MLL-AF4 MLL-AF6 \MLL-AF9.
MLL-AF10 1 MLL-ENL, /7 4 #8 MLL-r 20M FH I 1
80%"*,

MLL-r 2 M F 5 1 R 5 B 8K, MLL-r ALL
FE A B-ALL, T-ALL AXF F L. MLL-r ALL B9 % %
SRR WL | 2 93 A A J5 1) 2 4R NIk 31 g
Bifi Ji 2 T B B 2B A R R R A AR IR A KR
ke n'' . MLL-r ALL B5 A KA — 4> 51 22 J5L A 1

1555 40 A B 24, 5 A 2R ) ALL A HE#E, MLL-r
ALL B 25 5 o iz o 2% [ B R L— K 4% Tk g i 45 245 0y it
2, BRI EHEZE N MLL-AF4 S HE, 245 75% H
H N MLL-AF4 = #E FH #, % & MLL-ENL &
HE 0 ARWFSE R, 17 5] MLL-r B-ALL &%, 16
514 MLL-AF4 S HE, 1 41(5. 88%) 5 MLL-ENL #HE,
5k B AR —E, Richard—Carpentier Z¢"''[1] Jiii 43
Br 1 1984 4 2 2019 4F 3¢ [E 4 8 AR S hE 0> (MD An-
derson) WA Y 1102 s N ALL B3, Hori 50 41(5%)
B HAT MLL LR EHE, 42 0 MLL-AF4 FHEAYE:
12 WISk e B R A JE L A0 TR T R A
JETHECA 109. 03x10°/L, 5 47 B A A7 2L R 18%. MLL
FEN T HE, AL 4% MLL-AF4 5 HE, J2& 2005 ik U 40 i 1 1
WIS AN LR 2

MLL-r AML #5539 S HEE B Ry MLL-AF9 & HE
Al MLL-AF6 EHE" . HA t(9;11) YL itk 5 (i ok &
MLL-AF9 J:H #HE AML B35 SRS G T HAth 28
MLL 3 [ & HE AML £ 3% , ELN f1 NCCN 4% 5 758 %+
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MLL-AF9 51|} 15 th fG 20, i HoAl 2 i MLL 3K &
HE R UG A R AL R0, T E W, A RJE
() MLL JE R S HE , B ARG M A AP IR 7E 22 5% o Pigneux
SO E B AT T 159 RSz T S DR O T A0 A
FEA) MLL B: R FHE AML B3, 25 3R A B, 1(9;11) F t
(115 19) Getafk i 835 2 4F OS 25351 0 (646 ) % il
(73+10)% , 1M1 (105 11) 1 t(65 11) Ye Ok 5 i 5 2
AE0S F 0N (40+13)% F1(24+11)% 51 (95 11) Fl t
(115 19) e R B FUS LT (105 11) F1 (65 11) Jef
REE . AR, 2 BLEE HA (9 1) Y tafk g i,
8 il i H A MLL-AF9 JE[R &, % 10 6 8 & 4
TENE UL HEARAE R AR WL, 5 4F 0S N 56. 00%, AT fg 55
SRR B DA 6. 11q23/MLL LG 83, ik 3
Il PREE I , A7 5 1 T A0 B AS AR .
AW 45 F % B, MLL 356 [R5 HE RN 2k 1 s
W B 40 R TR, B-ALL S LR
HEM MLL-AF4 EHE; AML £ % WWEHE A MLL-AF9 &
HEF MLL-AF6 FEHE, R 1 i 52 & e , 5t
PR3 0t A RS A T DB S G RS TS . MLL-r &
P L 8 B R ff e, A Gl I IS 00T, A
TR IE & T AniE A . eAh, i H coX [mIH
R E 0S Y2 I 55 1 40 B T 5 % S5 3k [H i
I T 41 M A A B2 I MLL-r AML 53 0S [ H 2, 1 &
PR3 0001 40 RS A R 52 I MLL-r B-AL 235 OS 1)
HZ, Z2Wa 4 E>100x10°/L 5.8 Z 00 Lg%
B, 2 HE SN BRI MLL-r AML &3 0S
(PR 2, AT RE 58 T4 AML BB F i ok 0 6,25
1) AML 3 2 2 il WBC=100x10"/L. A#F98 A4H
BERED | R T BT R RAEEA B IR R 5% .
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