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[HE] BH W4 4E AV AR 400 % (JMML) fIG R 5508 S8k, 7% X 10 fil912
JMML B3 PG RARIE B SE 50 & 25 SR FA T B 430, -5 REARRIZ 1 28 Bl BHiEd A w28 A 1E (MDS) | 44
BRI A G (CML) BJLUE TR, &R 5 CML K MDS B, JMML BJLIE | Bk 45
Jie A B R B LA e, LI A BRE RS ( ChE ) ff%. IMML LY ZiE A (HbF) feis, HAiH5os T
MDS AT CML 241, ALl b 59 A5 i e8] 53 3R F CML 5 MDS 25 JMML 20 A% 4 ifdbric CD14 3%
ik#Er  BEZFRIC CD33.CD11b. CD13 2 CD15 9323k 5 T MDS 41Nk T CML 41 , 25 B A 43134 5 X ( P<0.05),
CD7 % CD2 &+ CML ATk MDS 4 (P<0.05) . £5i  IMML BJLIZE . FREE. k25K LR ChE BEAIS
WRZW, BHERSE MG, CD14 Fki B,
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Clinical and laboratory characteristics of juvenile myelomonocytic leukemia
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Abstract: Objective  To study the clinical and laboratory characteristics of juvenile myelomonocytic leukemia
(JMML). Methods The clinical characteristics and laboratory results were retrospectively analyzed in 10 children
with newly diagnosed JMML. They were compared with those of 28 children with myelodysplastic syndrome (MDS)
and 44 children with chronic myeloid leukemia (CML). Results Compared with the children with CML or MDS, the
children with JMML had significantly higher rates of skin rashes, ecchymosis, and lymphadenectasis, a significantly
lower serum cholinesterase (ChE) level, and a significantly higher fetal hemoglobin level (P<0.05). The white blood
cell count of children with JMML was significantly higher than that of children with MDS, but significantly lower
than that of children with CML (P<0.05). In addition, the myeloid/erythroid ratio and rate of dyshaematopoiesis were
significantly lower in children with JMML than those in children with CML or MDS. The children with JMML had
a significantly higher expression of mature monocyte marker CD14 than those with CML or MDS (P<0.05). The
levels of myeloid markers CD33, CD11b, CD13, and CD15 in children with IMML were significantly higher than
those in children with MDS, but significantly lower than those in children with CML (P<0.05). The levels of CD2
and CD7 in children with JMML were higher than those in children with CML, but lower than those in children with
MDS (P<0.05). Conclusions  Skin rashes, ecchymosis, lymphadenectasis, and ChE reduction are more common in
children with JMML than in those with CML or MDS, while dyshaematopoiesis is less common. In addition, CD14
level increases significantly in children with JMML. [Chin J Contemp Pediatr, 2018, 20(5): 373-377]
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4l 4F AL ORL BOAZ 40 ML F I (Juvenile
myelomonocytic leukemia, JMML ) J& — Fl 4F & 5% UL
M LE BB TEE, WRIN LR, KE.
IR 01 N & B 8 A VAN SR R
JMML RE 245 B 68 18 58 P4 25 5 ( myeloproliferative
neoplasms, MPN ) 15 2 51 40 Mg ( B 41 i 55 ok
AME ) of FEIFE AR, A B RER R SR LS
fiE (myelodysplastic syndrome, MDS ) W BE R 4n i
AR BRI, S8R A F MRS ( chronic
myeloid leukemia, CML ) . MDS } 2 F 41 ffg 52 v H
BRZMMRIE, £5i1%2. g™, BARRE
TRAZ A RO R KA B T IMML #6112, BA5A
25% FeAT 1 B LA BRI B AH S ) S R 248 1
WA X IMML A8 Ll R B S 50 28 AR A A O T
WEER HEZ, AP HT IMML 191l R b 52502
FHIE, Jf5 CML. MDS X%J L, DI =35 1 45531
WAL Z RIS
1 ZRERZE
1.1 HRXNK
LA 2009 4F 1 H % 2017 4F 10 A Wi K% BE2%
W B JL 2 B2 B 012 19 JMMLIO {4 . CMLA4 {5 5
MDS28 1l L HF 50 R o 2 Wi s WHO 2
WiksiE 0, 10 B IMML 55 7 6. 4 3 B, Py
AR 32 %, 44 5 CML Hh 53 25 i 4z 19 fil,
SRR 9 + 3 45 28 5l MDS i 17 6], 4 11 441,
FHIAER 6 £4 4

Xt IMML, CML J MDS 2 (1l R & 5250 =
R dd i M. AR ST PusinsiE m .
R GO AR Sl B R S5 R AT 0 20 AT
WFSE ARG B B 1= 20 B 2 22 D3 2o b S 8 5
[p=98
12 ®EHE

WRAF R G B BT B HEAR A, R B AL AN
Jfv B %2 1 x 10%/mL, PR TEHTEA : 43 51 A
# BL ¥t & (CD1a, CD11b, CD10, CD2, CD3,
Cb4, CD5, CD7, CD8, CD13, CD14, CDI15,

CD19, CD20, CD22, sIgM, CD33, CD34,
CD38, CD45, CD117, HLA-DR) % 5uL, E4))5
Z ARG R 15 ming JIIA 500 pL L ER, 2]
J5 IR E 15 min, PBS PR 1 YK, 1000 r/min 25
L 5min J5 3 B3 A 400 pl PBS HE7F FAL,
Jit 3% ¢ K (MPO, CD3, CD22, IgM, CD79%) #&
DB B . PR 2 ulo SR FACS Calibur
it 22 A ASC LRSI, AR 4 M 100000 >,
Cellquest 2 HT45 4L . LT FSC/SSC WSHkIT,
THA R CUARM . SRR 4 S 4 A 25 A
Fefil, IFiE—2E a0 i AR E A e AR
1.3 BEEFERN

FRELILEHE, MY G By M IR
ERBAMEER N (RQ-PCR) 43 BIHEAT YL (/K K
Al B DRLAST I (g 3 R I 2 A A PR ) B
DURRE R IR B 2R A PR FH8AE )
1.4 Fit=am

K HI SPSS 18.0 Gt B AT 8 Ab 3, RS
SRR ORI LA + ARUER (R+s) R,
Z 20 [A) LU 3R B R R 7 2230, TR LR
LSD-¢ K 455 A 1E A 3 A o 5 BBk h A7 45
SILIEEE [M (P, Pos) 13878, ZH#H R
Kruskal-Wallis H K56, P HE 3R FH Nemenyi K
TR (%) For, 24100 R R PIM HEE
K K8, L P<0.05 2 A GiitaEiE L,

2 #R

21 ZHBEILIEREELLE
IMML A2 e/, CMLANZ A8 i oK
SHEASHFE XL (P<0.05) . JMML 4 L
BE B, CML 4 He il Ak, 25 HA g2
H Y (P<0.05) . JMML BILE 2 5k A5 bk r
KAILRE I BT CML 5 MDS 4 ( P<0.05) ,
M5 Wi (R 22 S o424 L (P>0.05) o MDS
2 RO LF AL RS 1 2 A TR A B I ek A e 2 3%
T JMML 5 CML 20 ( P<0.05) , i )5 i3 ] 4
ERTGIFRE N (P>0.05) . WWEE 1,
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£1 #i2 JMML, CML B MDS 2 JLIGREFERT EL 3

g5 5 AR R 22 PABE  IREEEIR O R JERERDT  MEUBEPR
n [1(%)] (xxs) [7(%)] [1(%)] [1(%)] [1(%)] [7(%)]  [M(Pys, Pss), cm]  [n(%)]
JMML 10 7(70) 3x2 5(50) 5(50) 8(80) 8(80) 8(80) 3.2(1.8,4.4) 9(90)
CML 44 25(57) 9+3" 16(36) 2(5)" 3(7) 16(36)° 22(50) 0.8(0, 2.0) 29(66)
MDS 28 17(61) 6+4"  11(39) 2(7)° 9(32)"" 7(25)" 6(21)"" 0.00, 1.0*" 5(18)*"
Z(F);] i [0.620]  (9.938)  [0.627]  [12.200]  [23.031] [9.567] [12.352] 14.175 [24.239]
P18 0.733 <0.05 0.731 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

e [JMML] 447 BUR SR AR 1 195 5 [CML] PRI 40AE s s [MDS] BH#Es A 9 2R 8 1E. a7R 5 IMML 41164L, P<0.05; bR
5 cML 4 H#, P<0.05,

22 ZHBILEEEHEMLLER L IMML 455, CML &AL, 2R EBA51%#
F 20 JE 3140 L CML 4H #% /55, MDS 2H i fI%, B (P<0.05) . —#H [ IMLE IS RS ( ChE )

SHAGHE L (P<0.05) ; MDS 4 5% DL JMML 2H#AIK (P<0.05) , T CML 215 MDS 4
20 B 2 X S il 2T 2 KPR (P<0.05) , 1 ZEWZER G L (P>0.05) , W& 2,
JMML 5 CML #1922 7 Tegeit2¢ 5 L (P>0.05) ; 70% [ JMML 4H ChE 8%, MDS £ ( 25% ) Hix,
ML/ PL CML 4 52 55 (P<0.05) , JMML 5 MDS CMLAH (5% ) ik,

AR 2R TG HE X (P>0.05) 5 HUigiiLrsE A

&2 JMML, CML % MDS ZJLHIMEM . EXRIBIMIERKFELLE

21 i SE) i \ 1/ MR . ﬁ&éﬂiﬂ@éﬁxﬁ%ﬁ PUIZLER LT _ ChE
[M(Pss, Pss), x 10°/L] [M(Pys, Pss), X 10°/L] [M(Pss, Pss), x 10°/L] [M(Pss, Pss), %] (% %, g/L) (x=s, U/L)
JMML, 10 33(22, 36) 39(17, 50) 32, 5) 29(7, 61) 98 + 20 4989 + 1289
CML 44 152(61, 331)" 452(281,717)" 2(0, 8) 000, 1) 96 + 18 7391 = 1743
MDS 28 5(3,9)" 36(19, 77)" 000, 0)"* 402, 8)" 75+ 14" 6702 +2627°
Z(F) {1 52.644 55.092 14.975 37.862 (15.032) (5.726)
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

e [JMML] &4 BUR, FRAZ AN T I ;. [CML) P2 Ml 40 (1 s s [MDS] 3883 4 W 4R k. a/Rn5 IMML 41 A, P<0.05; bR
5 CML 4 He#, P<0.05. ChE Z%1{H: 5300~11300 U/L;

JMML BULIRIZI L . REIR S vgm b ania bt M BB & F CML &35 (P<0.05) , JMML 5
I AR T CML #2JL (P<0.05) , H5 MDS #2JL  CML XRS5 X (P>0.05) . A, 64%
Z IR Z R TG L (P>0.05) 5 ALY () CML 2835 BB mT DL 25 A T € 6 TR A 1) 7 s 4
Bl LA MDS 4 fic 55 (P<0.05) , JMML 5 CML4H1% g, 1 MDS J& JMML 5 AR ARSIk 3,
EZRTE B L (P>0.05) . MDS & 4hHE4n

%3 JMML, CML % MDS 3 AEHESFEILR

gl B AN ) LIHEAN A ; &%&i&éﬁiﬂ@g TERRIERLANN EBPERLANI RGN L A 1 7
[M(P5s, Pss), x 10°/L] [M(Pss, Pss), x 10°/L] [M(Pss, Pys). % 10°/L] [M(Ps, Pss), %] (%5, /L) [n(%)] W4l [n(%)]
JMML 10 3.1(1.4, 10.0) 8(1, 17) 3(2,5) 2(0,2) 0(0, 0) 1(10) 0(0)
CML 44  383(17.6,96.3)" 3(1, 3) 0(0, 1) 42, 6)' 1(0, 2)" 0(0) 28(64)"
MDS 28 2.0(0.8,4.8) 102, 16)" 1(0, 4 00, 1)’ 00, 0)" 14(50)™" 0(0)"
Z(¢) 18 52.415 9.732 14.704 35.921 23.343 (29.170) (41.314)
P1{E <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

e [IMML] &4 B BRAZ AN P05 5 [CML] P2k 4 FI 5 [MDS] B 388 AL S 258 1F . a 7”5 IMML 41 H R, P<0.05; bR
5 CML 41, P<0.05,
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JMML 21 A A% 20 i A id CD14 3Rk & T
CML 1 MDS 41 (P<0.05) ; #& & #5 ic CD33,
CD11b., CDI13 5 CD15 ik F MDS Ak F
CML 41, CD7 J CD2 B3k & T CML A fik T

x4 JMML. CML % MDS &SRR RIEER

MDS 41 (P<0.05) . MDS 41 ¥ CD7 5 CD2 % ik
fe i, 1 CD33, CD11b, CD13 5 CD15 #£ ik i
BAK (P<0.05) ., CML 41 ) CD34, CD7. CD2 J&
HLA-DR Rk KF I R ART AR, WLk 4.

[M(P25’ P75)]

251 3 CD14 CD33 CD34 CD117 CD11b CD13
JMML 10 12(7,17) 82(62, 88) 6(2,9) 5(3, 10) 62(55, 75) 62(37,79)
CML 34" 3.3(2.0, 7.4)° 96(94, 99)* 1.2(0.6, 2.6)" 54,9) 79(68, 87)" 84(73, 91)*
MDS 24 4.5(1.4,11.2)" 43(21, 58)*" 72, 17)" 8(3,17) 39(11, 56)*" 34(16, 50)*"
VAL 6.481 49.727 17.171 2.166 39.259 42.052
P1H <0.05 <0.05 <0.05 0.339 <0.05 <0.05
gk 4
25 % CDh15 CD38 HLA-DR CD7 CD2
JMML 10 60(48, 74) 60(37,79) 21(10, 35) 4.0(2.6, 8.4) 3.8(2.7,5.3)
CML 34" 96(86, 98)" 59(36, 88) 3(2, 6)° 2.0(0.5, 3.8)" 1.00.5, 1.8)"
MDS 24 23(4, 45)* 60(46, 74) 31(20, 50)" 22(12, 32)*" 16(10, 29)*"
Z 1 46.6 0.112 27.539 33.932 40.441
P1{H <0.05 0.946 <0.05 <0.05 <0.05

T [JMML] A0AEADE AL AN I [CML] AR A0 s [MDS] B BEHEAE S R 255 Ak

#7510 ] CML g AN 2e i B ORI T,

It n=34 {4, a 755 IMML 2 [£#¢, P<0.05; b7~'5 CML 2H [b#, P<0.05,

10 5] JMML & JL Ph Y& @& AR 55 B, Horp 8
BRI IEE, 2 615050k 9 5 Y ARSI inv (9)
(pl2q13) K 754« ARk, 10 5] JIMML ¥k
il 2] BCR-ABL fili & 5514, 191 & 31 NRAS+CBL
H P 28 75 ) 1 {5 NRAS+CBL+PTPN11+KRAS %t A
Z87% 1) NF1+PTPN11 3L 28718, 6 1l i JLEE
TCAH N 1) 5 PR 58 ARt To g o (A S, (EURS: T 38
RETARLHREAY 5 B 4 6] HbF 34 55, JCHHELH A
f9 1 451 H HBF W 5 35 75.5%. 44 ] CML 3%
42 5] Ph % {5, 1A F1 BCR/ABL Fill 45 35 R 34 A 1, 2
BIEILR YR Rila LB B, MDS 3
() Ph 4L a4 K2 BCR/ABL Bl 5 3 R 141 R BRI

3 it

JMML %A 2245 1.2/1000000, LAFTEZ L,
BB R 2:1, 7EILE A M S 2%~3%,
LR LR, 60% BYEILE 2 B LIN KR
JMML 3f A MDS Fl MPN {9 3 4> 4F fiF, 2016 4
WHO 43 25 6 IMML 5 2 P kL B 4% 41 B 1 I s

( chronic myelomonocytic leukemia, CMML ) A Ph [H

P CML ¢ )45 MDS/MPN, 5 MDS J& T Al 47
RY16S1 TMML %29 1T -5 B g 2 R RAS 3 % 53 5
HAEA O, WHO JR¥E S (RAS. NF1, PTPNI11
5 CBL) Mtafksw (oG @RIk 7) 1508
WhighrEZ— 17 (A0 25% 1 IMML LR
HA MGk Ay, Hilor bR N el e ok
SEH AR TR SR RS AR (I i MDS H
R, ABE5E 534 Heds IMML, CML A& MDS 91l
IR SER = R fiE, U IE— 2542 & X IMML (112
Wrikii.

AWESE kP, 5 MDS Fl CML & # 1 I,
JMML &5 25 5 B BE . K292 . bk L &5 i
K. HbF Fh &, 5 SCHk A A P IMML S A
41 B 1 % T MDS T AR F CML & L. BE4b,
JMML B ChE FRARAY K& A 6 R B AR 38 4 Hodx
W41 A 3. ChE i AFANAE & B, A4 #5145
AP ECHAE, R K S Em AR R
A5 U0 RS o, IMML HR 2 T ok & A=
RNFEERES T MDS 4, H5 CML A2 % L%
e X, BRI LS MDS & CML 4 22 %
BTG X, ARE wn, — Bk 8
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F ] B ChE 7K - 5 % o Prabhu 25 " RGE, &
IS S LR 400 M 5 N ChE K- B 3% T, HBE S
o R R AW Tt SR R TR AN R L B bR
T 9 25955 A1 ChE 7K S ) B i e A1 el
A4 ChE FEAKJ& 75 5 IMML A 2%, REGIENS
CML., MDS %547 & L aydar, a5t —m5e.

GaRESTHIAE MDS 2 W B EZAEH, Wl L
183 7~ HL BB A0 R ) S AR B T IMML 1
G 5 o RIS f5 2 0T T CML, i AS J2& MDS, X
5 CMML B A — & X 50 " A HE58 IMML 44 /1)
B EAAZ ZH AR IC CD14 263k K P&, CD33,
CD11b. CDI3 5 CD15 Fik/KF & T MDS 4 i ik
T CML 4, #&/R5X8 CD 2> 49 CD14, 785
JMML 450 HA 2R

ZE LT, JMML J295 . RBE ., REL S5 IR DA
K ChE [ERE R 2 0L, B8 As m e 50,
CD14 B &3 &, o] REdE L w1 25 %51 JMML, CML
5 MDS.
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