Ho4B s T E SRR E Vol.24 No.5
2022 4£5 A Chin J Contemp Pediatr May 2022

doi:

10.7499/}.issn.1008-8830.2111108

$eih PRAMESL DAY JL i 2Pk B ibk i
F1 I ) I AR 5 B 7 i 2 e

R HERA OAXE TUW WA KRERFE

(AT RFARERILA, L7 100044)

[(HZE] B WIRELFESMGERFIAN, BEZEFRIEDUR (preferentially expressed antigen of
melanoma, PRAME) JEPHFHPEAE)L#E 20 B AU 115% (acute B lymphoblastic leukemia, B-ALL) H IR K
AR, Ak NA167HHZEIN B-ALLEJL, Hr 7041 PRAMESEFRBAY:, 97 4] PRAMEFERBAME, Wif &
LIRS MLL-r, BCR/ABL, E2A/PBX1, ETV6/RUNXI, /3872 i JLIIGIRER S . BUS KBS AR &K .
LR PRAMEBAPEZARTI T >6 em LB T PRAMEBAYEAL (P<0.05). 52407 R PRAMEFENE DUHSAY T
BRI (P<0.05), FHSAI7IE My INRERS (minimal residual disease, MRD) FHM:ZHM, PRAMEJER$E U145 MRD
HCETHIFAE (P>0.05); #E75SALT IR MRD BITEZR A, —EIRICHDENE (P>0.05). PRAMEPHVEZE 4 F 0 F 44T
KT PRAMEBRTEZ (87.5% +4.6% vs 73.5% + 4.6%, P<0.05), 22H44EMAELERE RG] F5E L (88.0% +
4.4% vs 85.3% = 3.8%, P>0.05). Cox U AR BRS04 7 PRAME BE I 3635 25200 B-ALL (8L 4 4F o34
TR EER (P<0.05). & /48 PRAMEFEFIANRENE N MRD Wi, {H4£ B-ALL ' PRAME BRI Fh 4R T
Ji R4 [FREHRILRIZEER, 2022, 24 (5): 543-549]

[SE8EiR ] 2Mak A s ; BOFRERIEDUR; MUNMERR; JLE

Clinical features and prognosis of childhood B-lineage acute lymphoblastic leukemia
expressing the PRAME gene

ZHANG Feng, LU Ai-Dong, ZUO Ying-Xi, DING Ming-Ming, JIA Yue-Ping, ZHANG Le-Ping. Department of Pediatrics,
People's Hospital, Peking University, Beijing 100044, China (Zhang L-P, Email: zhangleping@pkuph.edu.cn)

Abstract: Objective To study the clinical and prognostic significance of the preferentially expressed antigen of
melanoma (PRAME) gene in the absence of specific fusion gene expression in children with B-lineage acute lymphoblastic
leukemia (B-ALL). Methods A total of 167 children newly diagnosed with B-ALL were enrolled, among whom 70 were
positive for the PRAME gene and 97 were negative. None of the children were positive for MLL-r, BCR/ABL, E24/PBX1,
or ETV6/RUNXI. The PRAME positive and negative groups were analyzed in terms of clinical features, prognosis, and
related prognostic factors. Results Compared with the PRAME negative group, the PRAME positive group had a
significantly higher proportion of children with the liver extending >6 cm below the costal margin (P<0.05). There was a
significant reduction in the PRAME copy number after induction chemotherapy (P<0.05). In the minimal residual disease
(MRD) positive group after induction chemotherapy, the PRAME copy number was not correlated with the MRD level (P
>(.05). In the MRD negative group, there was also no correlation between them (P>0.05). The PRAME positive group had
a significantly higher 4-year event-free survival rate than the PRAME negative group (87.5%+4.6% vs 73.5%+4.6%, P
<0.05), while there was no significant difference between the two groups in the 4-year overall survival rate (88.0%+4.4% vs
85.3%+3.8%, P>0.05). The Cox proportional-hazards regression model analysis showed that positive PRAME expression
was a protective factor for event-free survival rate in children with B-ALL (P<0.05). Conclusions Although the PRAME
gene cannot be monitored as MRD, overexpression of PRAME suggests a good prognosis in B-ALL.

[Chinese Journal of Contemporary Pediatrics, 2022, 24(5): 543-549]
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AR, JLELZMEBME M A IMAE (acute
B lymphoblastic leukemia, B-ALL) [ AR BT
w, EikEI80% LAk, XM T RIRITHAR
MR, FestEm &5 mA BT R0 ZEeyr .
TEAN PR R S M Rl A LR B-ALL s il (24
30%) , “PFEOREFIFEE WTT IR @20 S M h 5
(preferentially
PRAME) SR V0 S MHR R B3RIK PRAME 5
DRLAE 2P 1 I P 5 17%~28% ', 1997 4F Tkeda
A 1O 7E RS R R T HGE PRAME S, 3L
N FYefafR 22q11, 4ifih 509 NEILRR , BEUE A
KA (human leukocyte antigen, HLA) 8
S-S 33 205 240 M 7P T 4L

KT PRAME R F 33K 5 B-ALL Tl J5 (A AH OGP
PSEEAEAL, BN Z W GEUESE T & 1208 PRAME
RN R F RS B-ALL B LBUS R i 7, Hif
F5EIN R PRAMESE R B-ALL B LHUR JE 6
REFEIF 9T B 54, H PRAMES&HFE B-ALL
TG F6 0 A S, ORI ST [ T 3
O 10 AR IR R B8 PRAMESEIR 1) B-ALL YR
B, BAEWFTE PRAME LR PHAE HOL B I R 5.,
PRAMEBE R Gk MG HERE . Zefii R &, I
SHTAH T .

expressed antigen of melanoma,

1 #ZRBS5AHEE
1.1 MRS

20114F-3 H 2201842 HAb i KA# N R =B L
BHICIA I 128 B-ALL 2L 570 ], HEBR 401 {511}
G55 M Rh & % W (ETVEO/RUNXI. BCR/IABL,
MLL-r. E2A/PBX1) FH:#, 24 PRAME LA H
PERILH & B R RIZ 85 HGHRYT, &9 A 70
%l PRAME J£K BH4: B-ALL £ )L (PRAME FHYEZ ) ,
97 {5l PRAMEZERIIYE B 12 B-ALL L (PRAME
FIvEd) . 24 BJLHSr5JF WTL, IGH, IKZF1 JX
TCRIEHPHYE . i ANHBILHFF A, &
PE2E L Y M AL 2F K oy T AR 2% (morphology
immunology , biology,

cytogenetics,  molecular

MICM) 2WibsifE . PRAMEJE PR et 52 i
JEPCRAEARKGN , FLFAPE S E L 0.5% '
1.2 AR

BT Ay B8 )L 00 BRI R - =2 s AR - 52 iy
(Berlin-Frankfurt-Munster, BFM) 75 Z{byy ",
KT RRIT . A B B2 1 7 R

BIT . WRALIT % COPDL CGABEEE . K&
Bk HLZERAY . EWEFLATR . LB
fitg) o JUEMEST R 15 YR it H 2 e (BRI 2.5~
3.5 g/m’, MCHUEMRPEARE) K 8 RERTIZME, 3K
o BRE L E, 6 A HE4 COPDL 5 T3k 2
B, VR IABimEle . 4ERRbyT hy O IRSHERS K
JANUE: 2y o IR T CRDBE A+ P
W+ M FEK A ) 23~25 W T TR A A 2 R 8
M5, W AR 2 2R G0 U A ME N 8 I =
B TE . SR I 3.54F . LR ARy I ) & 2~
3N H WM 1 R EHEIEAS X MRD,  4ERE 4 6 1~ F
M1 YRR S R RIS 5 4E
1.3 Frifth

SE4 LR (complete remission, CR) hHfii 5
IR AR <5% JT ol o 52 22, [ A1 Jal it rb M 20
HELAEXSAES1 x 1071, ML/IMRIHES80 x 10°7/L, A
LA T . 2 e SR B R LA AN >5% B
BEINE Ko Th/NER B9 (minimal residual disease,
MRD) i FANMEA LI, >0.01% %E SR .
PRAME FAPE4L R i Wil PRAME S 18 5 D1 EC/E Sy
X
1.4 FHIFFESN

T TE (event-free survival, EFS) i X
MWWz B 23T R, RE k. —
U B S M BE DTN A] . EVAEAF (overall sur -
vival, 0S) 7% M2z H i A1 2 5 Y
FE TSRS M BETT IS TR] . 1 SPSS 26.0 FE 4
X BAE AT 0, ARG IR AT T
BRI A (FEHED Eon, WA Bk H
Wilcoxon kARG 56 o 1 095 Bk DL BRI E 4 %
(%) Fon, BB RITRE . AR
H Spearman FRAH 0T . AR H Kaplan-
Meier K256, A AF R FLBER FH log-rank K356, KPR
K2R M rh P<O.1 B R 248 Cox A5 XU 0] 1453
BIIHT. P<0.05 MZESA G

2 #R
2.1 —MRiERER

PRAME FHYEA L 911245 4.8 (5
Fl: 1~14.8) %, vz Agneiteon s.67 G
Fil: 0.8~242) x10°/L, LML EA T E 84 (VB
Fil: 39~123) go/L, "hOzi/Miit%ch 63 (JEF .

3~365) x 10°/L. PRAMEBHYEZHIFR) T >6 cm B JL
Fe ) i F PRAME B4 (P<0.05) . PRAME FH T
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LA PRAMEFFPEZHRBILIPES] | ARl . W12 F 2
fit g mLLE EKE . /MR R, FLIRI R
fiff (lactic dehydrogenase, LDH) 7K-F . J& 5 ff
IKZF1FENRAE | Qe | SppesRil . IR/
FHZS I HFEL (P>0.05), WAk 1.

*®1 PRAMEPBBMEZEFN PRAMEMREARE LAY

IGRFFELE R [ (%) ]
PRAME ~ PRAME
i H A 20 FHPELH  2MH PE
(n=97) (n=70)
PESH
* S1(53) Y061 3 0,559
§’g 46(47) 30(43) ’ -
AERE (%)
>10 26(27) 15C1) o o
<10 71(73) 55(79)
112 WBCIHEL (x 10°/L)
=30 1313 06 a6 0.504
<50 84(87) 63(90)
MELLEHA (/L)
>90 54(56) BA) | es 0276
<90 43(44) 37(53)
I/ (x 10°7/1)
250 59(61) 4067) e 0633
<50 38(39) 30(43)
LDH (U/L)
>500 32(33) 28(40)
<500 61(63) 37(53) 1221 0.269
NA 4(4) 5(7)
P IKZF1 3R 5878
= 1414 66) 1.325 0.250
i 83(86) 64(91)
Jetalh
IEH A 39(40) 28(40)
Rk 11(11) 5(7)
ey N 33(34) 28(40) 2.016 0.381
WA A 2(2) 4(6)
NA 12(12) 5(7)
Gy e
COM-B 72(74) 58(83)
PRO-B 6(6) 200 625 0289
PRE-B 13(13) 5(7)
NA 6(6) 5(7)
JFAD T (cm)
=6 8(8) 1O 01 007
<6 89(92) 56(80)
JERIF (cm)
>6 12(12) 420 o
<6 85(88) 56(80)

e [NAD ;s [WBC] E4uife; [LDH] L B & ;
[COM-B] 5@ BAAffI%Y; [PRO-B] HLBiB4Hfi%; [PRE-B] FiB
AT,

22 BHALIT RN AN PRAME 5 [ ¥ #1814
T

PRAME BAVE2H F1 PRAME B PEZH CR % [99%
(69/70) vs 94% (91/97), x*=2.291, P=0.130]. i
AL S5 G MRD BHESR [70% (49/70) vs 64%
(62/97), x°=0.675, P=0.411] ZR TG ¥E X,
PRAME BHM: 41 9]12 B s PRAME & [R5 DUELC R
47% (JEF: 0.5%~532%), SAIras R n kN
0.25% (JuWHl: 0%~329%), R EHIT¥E XL
(7=-6.875, P<0.001) . PRAME BH % 21 49
(83%) MRD#:[H, H.rfv 10 1] PRAME 3 K #% U145
B (LR 0.6%~7.9%, Wi HE D% 1.3%) .
MRD FHEE 321 49, Hoi PRAMEJE R BHE #5458
B, H ;i PRAMESER#E DLE1.1% (FE: 0.6%~
32.9%) . #SAIT )G MRD BHPEZH Y, PRAMERE[H
$£ DU MRD K- TCAHDCHE (P>0.05); 7RS40
J7 5 MRD (A4, —FIRTEH LM (P>0.05),
W32,
2.3 E&FESH

PRAMEBHPEZH 6 B F 52 % 5 1 BIIF A5 —
ibEE , JCEEANE & 1 BIAE MRD 5 BRI 1757 3%
PR3 I T A A A . 6 B A B L, 2 4552 S+
FER B I T AR A A, o 1 R AR AR K AR
f2, VBIHFEAEAH G RRESE T Hax 46, 34
BRI, VHIERAbyy, SRARKITeRAff. 62
Bl CR L, 263 T M tE R v, 7 Bl Vs i
6] K 49.6 (JLFH . 8.7~118.7) A H , % 60 14
(86%) FEALITIRAF KW LA . 44 B 0S F Ny
(88+4) %, AFEMEFSEN (86+5) %,

97 15l PRAME I £ LA 2 23 491, A4 1%
AR 8H, BILAIMBEE K 1], ISR
S MRS K 340, I e TP AR 48 R G 1 I
XEER 1B, BAHT 1446, Tz EET R N
50.0 (M. 2.0~103.5) TH, 44F0SHFH (85+
4) %, 44EEFSE N (74+5) %, 831 (86%)
PAFKINAAE

R Z N s, PI24ER . LDHK- . 9]
LML, PRAMEFREN R L | 5 S0I75E 15
KEBEIEE . AT IS MRD n 520 B-ALL L4
EEFS % (P<0.05). P12 . LDHKY . %
fk. 97 J§ MRD T § i B-ALL H# JL 4 4F 0S %
(P<0.05). MiPER], el JFRK/h . Yeffk
1% 10 Je J2 75 A IKZF1 F PH 98 48 X B-ALL (8 )L 4 4F
EFS# K OSFTCFEm . WK 3,
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P BRI 2243 B P<0.1 BRI ZE 98 A Cox EL A XL
W B RL B, 25 SR SN, WIi2ER=10% .
LDH=1 000 U/L. % 54LJ7 45 33 KX MRD J& 52 i B-

ALL L 4 4 OS R i B & (P<0.05) o Tfif

%2 704 PRAMEPR44E B-ALL £ JLEE [ #2 I #F1 MRD #8364

(g GERD, %]

PRAME 3£ R & 35 . %1 2 4F k=10 ¥ . LDH
>1 000 U/L #1175 AL J7 56 33 K MRD J& 5%
BILAFEFS RIERINE (P<0.05), WFE4~5,

M B-ALL

ZH 5 1%k PRAMEHE PR P2 D1%L MRD rfH PfH
W 3ALIT IR MRD FEE 21 1.1(0.6~32.9) 0.090(0.010~12.590) 0.352 0.152
P07 IS MRD BAME: 49 1.3(0.6~7.9) 0.000(0.000~0.003) 0.137 0.357
d: [MRD] UM RS,
#*3 1676IB-ALL BJLiIZEF R EEE N
— - 44E0SH 44E EFS %
el I Y s =1 Sl oo = |
BRUELER  hRfER (%) Pl BRBUERR £ bRUER (%)  E PH
VIS AES
>10% 39 74375 62.9+7.9
8717  0.003 11786  0.001
<10 % 128 90.2+2.9 84.6 3.4
PES
3B 91 85.6 + 4.1 80.6 + 4.5
0.029  0.864 0213  0.644
e 76 84.7+4.7 76.4+5.1
COM-B 130 88.0+3.1 81.5+3.6
4140  0.126
PRE-B 18 80.5+10.2 1962 0375 66.7+11.1
PRO-B 8 1000 1000
BT RN
>6 cm 22 933+6.4 675115
1313 0252 0.776 0378
<6 cm 145 84.4+3.4 81.1+3.4
(LN
>6 cm 26 90.0 + 6.9 79.8+3.5
0572 0.449 0.070  0.791
<6 cm 141 85.8+3.2 77.0+9.3
W12 WBCITL (x 10°/L)
>50 20 782+9.7 59.6+11.1
1356 0.244 8.088  0.004
<50 147 87.4+3.0 81.9+34
ML (g/L)
>90 83 85.6+ 4.1 78.1+4.8
0576 0.448 0.096  0.756
<90 84 873 4.1 80.6+4.6
/NI (% 10°/L)
>50 99 84.7+3.8 79.9+4.2
0433 0510 0504 0478
<50 68 89.2+4.2 78.6+5.4
LDH (U/L)
>1 000 25 64.0 = 10.6 582+10.3
11.836  0.001 7.818  0.005
<1 000 142 90.3+2.7 82.4+3.4
etafi®
A 61 87.7+4.4 81.5+11.9
TEH A 67 84.9+4.38 82848
3.088 0378 1278  0.734
WA 6 1000 83.3+15.2
B fE ik 16 1000 81.5+11.9
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. - 44 0S8R 44 EFS %
8 I N /ey
BRUAER + fMfER (%) E Pl BRUER  AER (%) FE PiE
PRAME}:H
PHM: 70 88.0 4.4 87.5+4.6
0.696  0.404 6.255 0.012
ks 97 853+3.8 73.5+£4.6
P IKZF 1 3 3R A8 ©
FHE 20 86.1+9.4 77.9 £ 10.0
0.022  0.883 0.016 0.900
[ 143 86.7 + 4.1 83.6 3.1
D15 BM!
M1 111 90.8 3.0 85.9+3.5
M2 41 80.5 £ 6.8 5505  0.064 68.9+7.7 16.750  <0.001
M3 14 752+ 12.6 62.9+13.3
D33 MRD (%)
>1 10 88.9 + 10.5 50.0 = 15.8
0.1~1 20 704 +11.3 66.0 £ 11.1
8.130  0.043 28.675  <0.001
0.01~0.1 26 80.4+7.9 69.2+9.1
<0.01 111 91.0+2.9 86.9 3.5

{E: [COM-B] ¥ BAAI%Y; [PRE-B] ABARIEZAY; [PRO-B] WRyBAMNMAL; [WBC] F#HE; [LDH] FLERML=NE; [D15BM] %
FITFE IS KARIES; [(M1] BREEUAAAE<S%; [M2] BreflUaaiE=5% H<20%; [M3] HREEUGAIHI>20%; [D33 MRD] #3147
5533 RAUNR BT . ars VLD G Z BLAR S R AUAE R bR 17 Bl (0 Z Je (AR TERE s oo 4 B (R IKZF T BE PRI ARG 5 d 7 1
Bl TIATEANER 15 KABEZE

Fz4 1676IB-ALL )L 4 £ OS Ry % [A 2 Cox bk 5l XUk B F1EE

T H TR AEL B SE Waldy? P HR(95%CI)
WIS 0=<10%, 1=>10 % 0.890 0.458 3.774 0.052 2.434(0.992~5.972)
LDH 0=<1 000 U/L, 1=>1 000 U/L 1.596 0.506 9.939 0.002 4.931(1.829~13.296)

0=<0.01%, 1=>0.019 0.19
D33 MRD <0.01%, e H<ON% ) gy 0.215 4.862 0.027 1.607(1.054~2.450)

2=20.1% H<1%. 3=>1%
e [08] EAAT; [LDH] FLEMIANE; (D33 MRD] i SALd7 e 33 KMk EA

R5 167%IB-ALL )L 4 4 EFS E % [F % Cox b i XUk @] Y34 7Y

it H NI B SE Waldy? P HR(95%CI)
PRAME 0=PRAMEMI1:4H, 1=PRAME 1141 0.936 0.434 4.655 0.031 0.392(0.167~0.918)
LDH 0=1 000 U/L, 1=>1 000 U/L 1.084 0.445 5.927 0.015 2.957(1.235~7.078)
WHEAE 0=<10%, 1=>10 % 0.772 0.373 4.289 0.038 2.165(1.042~4.495)
D33 MRD Oﬁzj?;}?:’:;o'm% HO1%.2=201% (61 0160 16256  <0.001 1.975(1.419~2.750)
W2 WBCHEL  0=<50 x 10°/L, 1=>50 x 10°/L, 0.366 0.438 0.698 0.403 1.441(0.611~3.398)
D15 BM 0=M1, 1=M2, 2=M3 0.253 0.300 0.711 0.399 1.288(0.715~2.319)

e [EFS] JosbAA7; [LDH] FLEaBi A ; [D33 MRD] i/ S4by 7l 33 Kk ; (WBC] H4IHE; [D15BM] FSALI7EE 15
FAFOIEAE; [M1] BHERGEANIE<S%; [M2] BHEEIRANIE=>5% H<20%; [M3] B4R IGEANIE>20%

3 iTig SE PR PR 2 s O LRI R R A, BRAE S

AR—. Khateeb 55 * $§i PRAME % [R 3% 15 Fl vk

AWFFENAFE LT 1045 PRAMEJEIFAYEB- 94k U0 40 0 1 00005 £ LB AR RS | 1 01 B e (o R S 1

ALLIEG], PEARHIGIRRE R . BUSHICH R MHGE 6, A BEf & 3 PRAME SR 323k 2 K AETE

7 af VR UL A7 R 09 MRD Wallll . T PRAME — ETV6/RUNX1BAYESRH], 4EZ RAELE1~10% 17,
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Steinbach Z¢ "% 38 (1) PRAME 3£ [H] i 32 35 38 # Al
W2 ARG, JFZ e (85 21)
Gy i i 2 MERE F s L. SR RE AR 4 B A
AN, AFFEIERR N ETVORUNXT J H Al 4%
SRS RN, KB PRAME BRIP40 159012 4
. WIS . LDH K. 147 R)E CR
LI MRD # B2 [7] PRAMEBIVEAL ILER, 2S5
EE .

WE A58 & B2 St i iR L8R e
PRAME 3 R ¥ DUECGR G T /%, & & i BRI
HFeih 5 1 2 5% i F/s 2 A AT R A e
AT VE S MRD Wi & v SR RE A LA
BE R &, HIFRAED TR KW Bkt PRAME
FEHB W, AP LB, AT PRAMESERNAE
SRS TEE ARG G FER, (B MRD ZKF-F1 PRAME %%
[R5 DL IR JCAH G . X $278 MRD 7 B-ALL Y 1
M3t AT PRAMEREH

FWFFE B PRAME & R # B0 7E BoAA R AT
UG YRR B LT, G (85 21) —AML/
ETO, t (15; 17) -PML/RARA, Fit (12; 21)
—~ETV6/RUNXI 5y i """ 5 1fii Khateeb % 1A Ky
PRAME PR FHPE 0 2P vk 12 40 A 1 s i ) L3
Jook . (HERERFTRMABEL, IRARHERRACE
RIS (520 . ASAIFGE &3 PRAME FH4: 41 4 4
EFS R 5 T PRAME TR, AT HE%
FNETT SRS, 2240 B-ALL i L4 4F 0S R FIR LS
B [F PRAMEIPEAAHLL, PRAMEBH:2
BILE A RE E L, s AR E 2k el gn
JL P e R R TS R Y, BN AT RE R RS
B-ALL H JLEFS RN £

AT 7R PRAMESER | 5 SA0) 748 33 K
MRD. LDH K WJI24F#% & 5% 0 B-ALL & JL EFS %R
ST R . SRR, AR R
IKZF1 3R 2875 %1 B-ALL f8 JLEFS R 22 3 o4t 112
X, Huang % "' &MWL B-ALL i )L IKZF1 %
R 58 48 <1% - JC W Je 7 S, [l Ji A A 5% 50 i
IKZF1 55 H 98 28 Y AR KR ik, 5 REAEHF 5
AHI

ZE TR, EICRE SRR A SE IR B-ALL
W, PRAMER:HBHE R EFS B R 47T H & . %)
TR AN EIL, WISHN PRAME
HHEEAWGHE TR HHAREREZE, A
REVE R MRD Wa il 27 3% .

NI (B A PN N 70 7 v 1229355 8

WA oy Tt R A ok, AAfE— g R PE,
T PRAME JE X (/) 5 X, AT A e R A A B4
/fZE)LIE (e}

(5 % x #
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