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7ua—%A b X MY —IZ X DHNSENIUE OREWI 25BN 55 L7z
/NEIEDownsiE S E 3 ERVE A i > — B

g B T MR AT N Y AR S T R
SR BLCH R 2

U BRI (RIB A F AR IS B R R
2 BINA G BB b 7

25

3k Down JiE R BT 5 AEEAZFERIEE M (AMKL) ORFERMTH ) |, FPRARTDH 5 .

JEBNZ 14 » BOLN . M0 B9 5680 EFRICMELIC THFE S L TW72hY, BRI I2 kA
WL 72720, &NKRFEFE IR HEEE N BRI ABE & % o 72 MR A OF5 5, 2 2 F ek
WZERMZZELTBY , FEE 20% o722 L»5  AIROMEEE* ZB L, BHREITH
N7z EHE S IR TR A 78.8% 5RO b7z | FFERARANZ LK/ IAF B 0 |, Mg E I
IFEZEEDSR <, B IZ & X2 bleb B EORENH Y, I Tt F 5 —¥ (MPO) 4
izt Tho7. 7a—H 4 M x M) — (FCM) 12 & Affifa b CD33, CD56, CD61, CD117
BT, CD9, CD34, CD36, CD41, CD110 7 &iE a2 x L, Ml B NPLE Tk TdT, CD3, CD79a,
MPO "WML b [EMETH > 72 FCM OfE R4 5 AMKL O W e % B\, MR E A o CD41 &
CD61 ZBnTHefa L7z L 2AIIZHEMEERR L7 S OB EREDOR RS IEE LRI TH -
722 ehs, ERROFTE E & bECT/NEIE Down iE AMKL (non-DS-AMKL) & &7z .

AMKL O ERIFER IS MM EITE (CD41, CD61, CD42b) @ 9 H—2 L EA i md & S
% RIEBNIIZEEN I AMKL OFi#ax —&4A L, Mgk o CD61 235014 T AMKL O 5% i 7=
L7273, EDown e TH A Z A6, FERIAHE LMV X A5G REEZ GETE S
FWHNZEE L7z Lo L, FEEI SV E SN AMIBEA CD4L, CD61 OFH A T & 722 & a°
EZW x5 5 L TRWO—2 L) | FCM I X 2 BN OB E % ik L 7R Th -
7z

Key Words : Z:FERZZEBRA M (acute megakaryoblastic leukemia),
/NYEIE Down JE 2 MEF A ZF BRI H ME (non-DS-AMKL),
7a—H%A b A M) — (low cytometry),

MM B EHUE (platelet-related antigens)

LI

AMAIME I EET RIS L > THbiERBEE S
7o AL T BIKH B S e 05 14 V2 B il 9 % o I R A
BCThY , BMEFEERINE (acute myeloid leukemia -
PIF AML) & &P 2 73PEH IS (acute lymphoblastic
leukemia : BL'F ALL) IZKBI SN % . BVEERIFERER
Il 4 (acute megakaryoblastic leukemia : LI F AMKL)

& French-American-British (FAB) 77380 M7 (ZfH4 L |
ERSFER O % Bk & 5 2B Th % . World Health
Organization (WHO) 7 $HCrET 56 4 BTl g i 12 3R Bk
% 20% DA B , Z 0@ EMAIRTH 5 I &
EREIN TS W

Down JiE D/NEA A #4 5 4F LA S IR % FSAE S
%A 1EIE Down FED B A L 0 & 50 f58 <, Down JiE
W2 B 5 AML 1358 &4 AMKL (AMKL with Down
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syndrome : JLF DS-AMKL) T# % 13 . L% LJE Down
JED AMKL I3H T 1) |, 34FEAEFEIT 40% Fiif & DS-
AMKL &0 4 PHARTH D EHBE I N TS 58

HH DOZHEIZH T AMKL % & & 20 I A 5
b bgE, FHMERI TN, FHPOFRILED
HERCHMEEREOBEZ, 70— 4 X b)) — (flow
cytometry @ LA F FCM) \2 X % 3F Bk o i W 2¢ 1 H1 ) M
P fk - BIZFHRE R EOBRIZE > TRl b
A, & EICMOBEE L OENSREETH LR D FET
% . A lfk % 133k Down fEJE Tdh % 72 AMKL & D%
Wriz#E R L 72A%, FCM 12 & 2 lifu&E N CD41 & CD61 @
FEFH 2SR W2 35 5 L 72/ R JE Down E AMKL (AMKL
without Down syndrome : AT non-DS-AMKL) % #5&
L7z THET 5 .

hE Bl

(] 14 B, LR

[FEFR] POREESOSAR EOARRE, RS CTOFER LB

[BEAEE] FeRCdsEZ L

[BUBIE] 20XX 4E5 H 17 HA*5 3 HIE 40T v 324
BHY), TORSFEHREMHEEHRYES2H5H30H
WCARBBIZABEE o7 ATRETPIRIEIC X DR
HATONTZDY, PUREESUSA B DFERDFofi L 72720 4%
AIFEEMIZ6 H 10 HIZ BIgkeIZEkE L, R
b7z BIREETIEH S 2B o 72h%, T
magnetic resonance imaging (MRI) s CARBEAS ¥ {756
FEITI LS )BTRS 1) | MR CTE IO

=1 ARBREOIARERR

HEAT L 3FERD 5% B L T2 s BRI
THILROWREMEZERE L, 6 A 14 HIZHIIKRFEESER
Kt IR R e NSRRI R AR & 7o 72

[ABERBUE] fRiR 405C | IHEAR , Bird b |, Zikid
B, IREEEICEA® D, AR, S/ ks /W
) oNENEAREIE ST, R e IR,
PRl 9, TS Z L

[ABERER AR L] AR M2 CIE I EkEL (white
blood cell : BL'FWBC) 30.74 x 103/uL, FRIMEREL (red
blood cell : LL'FRBC) 3.08 x106/uL, NEZ7 0¥ »
(hemoglobin : PL'FHb) 7.7g/dL, "~ k27 Y v MH
(hematocrit : LFHt) 24.1%, “F¥RIMEREFR (mean
corpuscular volume : L FMCV) 78.2fL, MM/
(platelet : L FPLT) 289 x 103/uL & %8 % H M EkHE %
EEMERELTBY, FEZ20%H 072, ALEEHRAET
IXCHUG A& (C-reactive protein : LLFCRP) 5.62mg/
dL, FLEEi /K ZE%# (lactate dehydrogenase @ DL FLD)
1214U/LE BfiEE /R LTz (R]). B HBIT S NW728
WA, IS EEER (markedly hypercellular
marrow) T, EEEGAIZETLTEY), BEMEz
788% RO 72 (F2). B ML AN TR AR B
D, AR DR REEAYE <, BRI E Z12blebkksE
R EORER RSN (K). Rz BwTI T
o)Vt F L 5 —F (myeloperoxidase : BLFMPO) #¢
e, = A5 F —¥ (esterase : LUFEST) HE et [&
M, w3 EEEY v 7 (periodic acid-Schiff © PLFPAS) 4t
o TIE—FRIC MR IR I 5B 1 T d o 72, FCMIZ & %
R PUE A ClE, BRI cluster of differentiation

IR AL R M A
£ i Bk d 3074 x10/uL CRP 562  mgdL PT 56 %
IFHPERARIREZER 42 % wEA 6.0  gdL PT-INR 1.35
AFHRERASERSER 680 % TAT I 3.6  gdL APTT 365
VR 1760 % IRFEEFR 6.4  mgdL 747V /7w 316 mgdL
HEE 64 % JLVTF=r 021 mgdL TrFrrYEY 84 %
IfEsER 0.0 % PRI 24 mgdL FDP 83  ugmL
FHEIEER 02 % wevireyr 0.6  mgdL D& A ~— 3.7  ugmL
®iEsEEk 04 % EHEEYLE Y 0.1  mgdL
R 12 % mgEe Y e 0.5  mgdL
HEgEER 00 % AST 18 UL
¥k 20 % ALT 13 UL
HIEFRILER FIERS00fH % 72 b ehafd ALP 382 UL
ARIMERKNAR () LD 1214 UL
hEEMEEERL (D) yGT 13 UL
FRIMEREL 3.08  x10%uL F YT A 133 mmol/L
~NEST ey 7.7 g/dL BRI 4.3 mmol/L
~~v 7 Uy ME 241 % Ja— 99 mmol/L
MCV 782 fL TN N 9.3  mmol/L
MCH 25.0 pg R 4.4 mmol/L
MCHC 320 gdL
EEPN Bz =4 6.47  x10*%uL
[N 72¢ 289 x10'/uL
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(CD) 4535k ¢, Milwz%m TixCD33, CD56, CD61, VONERRPUE DSREM: 2 R L7z (X2). A Tl terminal
CD1172%F 1, human leukocyte antigen (HLA)-DR, deoxynucleotidyl transferase (TdT), CD3, CD79a, MPO
CD9, CD13, CD14, CD34, CD36, CD41, CD1108 X 1Y WOTNHEETH), FHhEB EFCMOEEN S

AMKL O e % vy, Mg N D CD41 & CD61 % B/l
B Lz e 2A 3B M2 R L7z (1M3). G-bandingi:ic

BB 7
®2 MREARRRET R X 2 Rl IR A O R 1246, XX & R KR Ty b,

PREUERL i
0 03 w 03 . . w 03 . . w 03 . .
EIRET 2220 x10*pL 3 Al I S T W B
< [=] [=] o %
Cellularity Markedly hypercellular marrow E o 1ot 4 o'
e} 8.5 S, : S
et o 3 10 1o’ I 100
HER 0.2 % rl = oss L M—— 3“ 7.3‘5';? - 3" 199, | ooz
i B 06 % o BB D ol bt ifdtifre
ik 22 %
B BEK 08 % %‘ é: é

EORAZ I Bk 4.2 % E 2 13 0.44, o

(SN 0 e
10° 100 102 10°

G HEREAT IR 78 % e o el .
kR 06 % e

. 810 & 510 4 510
GFHEREER 00 % o S oo — N S t
N \oﬁk 1.0 % 97510° 10! 2 100 93.410" 10! 10? 6.‘203 6.81o° 10! 1020.11203 9&910" 10! 10? 0.:':03

FL1 Log: CD10-FITC FL1 Log: CD36-FITC FLT Log: CD9-FITC FL1 Log: CD20-FITC

BAER 04 % ) )

- o B2 7044 kA kU —IC & 3 MIRRERER
s 0 BRI TR T 4102 & 1 5 RIS CDAS BIIET,
QB ERER) 04 % CD33, CD56, CD61, CD117 #B3i% , HLA-DR, CD9, CD13,

- y CD14, CD34, CD36, CD41, CD110 $ &1 CD3 X CD19
AT 0.4 % o " e — -
*?”M" o ° BEDY LI BERENBRMER UL (2T ORHERD 5
L) 788 % —BOYA FTSLEHR) .
ﬁﬁﬁlﬁﬁ‘:}* 0.0 % 3 075 0.65| E"’s 066 0.048) |w
s b S
U HRFENE AR 3 R 02 % g 5
YuPE 7R ZEER . o (j gw" %
2 Y AREF R 24 % E 3 ﬁ r
. e fre 245 982 039 = oo 031 ¥ 428
TEGPEAR A ER 00 % CABBE Al e | alleBine?  alodtre”
- 10" 137603 o0z 19" Toss 0,08
M/Ebt 6.46 : Er
é 10" 510‘
z 3 3
= 50 §10° §10° i
g 01204 ségl ose] 72/2@___27
THABEF © ofaBo®  lalerfic™
g g Ki

M3 7A—%a bx M) —IC& B MMIRENTREN

RFIZO TR FEHICE £ h 3 REMATIE TdT, CD3,
CD79a, MPO "WFhHBEMETHY) ,

EBHIMRET L 2 #AREA D CD41 & CD61 3 ICBMERL 2
(41 M S LEICKEITRY) .

ook o
BB B Ar oy ok ks

- » | 80 &8 46  BL & 28
1 MBHOE8E (May-Grinwald Giemsa #) R = 2 = S
NEEDOBHEEFREANDERETHS .
A : Wedge AR TOEE/I\ (particle) (X 100) AE EE  aa ia B‘
B: EEMIZOER (X 400) 19 20 21 22 X Y
C, D:BED ICOMTRY &£ 5 ICEFEMIZIC IS bleb HRRIE . ;
EDTBFEERE . (X 10000 ¢ 4 G-banding T & 3 R EHRERE
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trisomy 217 & DR IIFRD SN o 72 (X4).

[EpR#eE] BHmAE TRy oy MR RGELH
5 & PR CAREEBIA non-DS-AMKL TdH 5 & i &
L, AML B oAb AL ARG S 7e | g AL T
4 fi# (complete remission : BLF CR) & 7% 1), i@fbig
Fhd CR AHMEFFL , (BRE THROBHBRA T CRAE
MR SN0 20XX+1FE4 H 2 HICHTEBER &
otz L LHBBREYS 21 12 38CHDIHE
RO, FINKREE LM BRbEREs ks = L& 2
AHEEDPFEDLDNHARTAZ LIl o7 ARREHOEK
FE M4 €1 WBC 10.67 x 10°/uL, RBC 344 x 10°/
uL, Hb 10.5g/dL, Ht 30.8%, MCV 89.5fL, PLT 36 x 10%/
uL T, FBRE 25% o 72 A b Cld CRP 7.30mg/
dL, LD 1316U/L & @&fii 2R L7z . Bl Tld FCM T
W L FIREDZBL Xy — &R 3 H w25 60.2%
FTHML CWwiz/zo , AMKL OFZEZisn . %
DF#IIMEEZ T, HLA2 FEAR—F D BB 5 N 7 1 R il
MRAT S, HEF CERZHER LT EEZLNT
W,

EA

AMKL O EAZ 3 BRI R/ E Tk g & i G2 R
922 eHE  IFREETTMICZ LWMIeE 1213
bleb &IMHEN B, AG@IRDZEGRA A LD Z L A3
BTd 5. £72 MPO Gl T, PAS geta IR fr 1Y
EST fta Tkt 252 bd b . S HICEBRORE
B, BRI NERER A RO L Z B, 2D L) RIE
REARYPT 7Y AMKL OZMNICAHATH 5 L& ST
Wn LY FAFCM 2BV T, M/MRBEPUR T H 5
CDA41 (glycoprotein 11 b/ I11 a), CD61 (glycoprotein I11
a), CD42b (glycoprotein Ib) DWW G1ETH D) |, /)
JECld CD34, CD45, HLA-DR %314 T CD36 23k 14 & 7
52 ENRHNTH S . INZ THRERBEPEO CD13,
CD33 Wt % 5 Z L 3% <, MITWEHN MPO 1R,
T ) Y/NRPUH O CD7 (& & Z 2T, /MO R
ThbCDIDERBBHEIC L EREINTEY Y, =
NODREBINY — v %I AMKL OEFEKTH S &
WS 2 2 e feE 2% 1349 5|2 DSAMKL T
13 trisomy 21 % #2% , non-DS-AMKL Tl t(1:22)(p13:q13)
$ 7B RBMIIS-MKLI $RVE S & B B EEDS S <,
FrAE N - LI BR % & non-DS-AMKL 12 31F % #{x1-
PR D 50 ~70% & HH b & Shb 10

LR AMKL OZWHICAHEZZ N LR TH %
B, RN AT R 2 RO 9, AR IERAL T
& o 7B AT AML R v o8E R &L ol
DR L 72D, BROSEND W RS S NS L A
Bl o THL L EHEHIZH S 723 BRI
HMCTRAAARFD D 1) |, M E OIFIRENED T <, BRI
L X bleb BRZER 2 EORENR SN L &, HEE
#12 AMKL O ERFEROK#HZ —A LT/, L

L FCM 2 & % fpT s S CldMifg 5T o CD61 25k
& o 7275, CDI9 R/NE AMKL 281 7 CD36 A3 &4
T, CD56 23fibm 2 /R 3 70 K 5B/ & — s IR ST [
Tho7z.

AAEF Y AMKL & @ I 12w 58 L 72 5 K 12 FCM
TCD56 BEPETdh - 7z &, Jeta kA CIE AT
B o 72T 5t b . CD56 (d neural cell adhesion
moleculel (NCAM1) & L T3 515 1A 3525 0 2
Td V) | natural killer NK) fifgo~—4—& LTHW
bB I NS, MRFMTaES NK/T M) > o8
JERETHHRBEL WL 20FEE LR —h—LENRT
WY, BREFERICIGEEEIL T iawn ., FIKFEE
SFEME R B BT 5 FCM @ AML Tt v b Tl
HUKE- A CD41, CD61 & 4efs L T\ 720, BidssF
ERPERERREWET H 2 LA TET, AMKL LIAkIC
NK/T Mgy >3 ffize & Bbin, MlasRm CD61 Bk
OFT AAEERIL A7 L 72 MRS & 25 ETH 5
T EBTECE o/ T2 THEEOTEL H
2, KDEENTHL LS MY MlsENO CDAL &
CD6l ZBMget L& 2 AR R L2720, 3F
EIZERERR T, CD56 1ZHL5E O T4 58 B (aberrant
expression) Td % &L | FHEIC AMKL % 612
B EMETAZENTE . L LBHEHN S -G
AR DORERPIEFEHETH - 72 2 L DSHIGICHER
L& 48 & | I Down JE W CTldHi 2 AMKL IZT5EM 7 &
FSEGLE 72 o 7208, I ER 7 0y MRIROIE
HHWZOFRAAMKL & LTFBELEZVW D TH -
7272 FCM Ot i, & B¢ T, non-DS-AMKL & i &
nr:.

non-DS-AMKL T t(1:22)(p13;q13) ISR b Kk 4 70 &
EF - R BENRE SN TB Y S KRR b
GATAI 2287 Ex RO REEDH 505, TNb x i
BCELMRIIRONL720, HEDOBEOHPTIH &
CIEELWEEZBND . ZIUTK L THEINKRFEFE
MEREED & 912 FCM Z BN TEA L T 5 ik Tl
TAREZE 2> & BRI AR L TR ONT £ TITH 2 & 25T
E 5720, AR B BN OPUE AT IC & 2 5 2 M
FIDSURETH B . AIERIT LM E N CD41, CD61 DB
TN DS IR DO R FFET 5 L TEETH o722 ki
BN L) D

VL2 B ARFEBNE FCM 12 & 2 i Z N O FEBH A
non-DS-AMKL & W3 2RWD—>2 L %2 0 | fEEZW
WZHFG LERTH-o 2 EZ 5, FCM IZ#b % il
IRBAFAT & L C b MIfaN det o B 2% % PR L 729
BlITHo7z.

fi
ML PSR O AT £ AT = & CHRIIREE R 75 1)

TRIFETELRDP S LHEROZREAHAL LR, 2D
WERDPTEEZW L T 5 L TRMO—> & 72 5 72 non-DS-

_54_



AMKL DEF] % #E5E L 72 .

F MG 7 & TR 5B

T APURSAFTE L, Ml O MM & 0 BB L 7%

5

L HDHT NS, AMKL 25Eb LA RER TG

H M CD41, CD61 DfEMT £ TIT9) 2 EHETH 5 .
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A Case of Pediatric Acute Megakaryoblastic Leukemia without
Down Syndrome where Evidence of Cytoplasmic Antigen by
Flow Cytometry Contributed to the Diagnosis

Akihiro Kondo!’ * Kayoko Seo?’ , Akihiro Takeuchi?’, Ryosuke Mori?’ ,
Mari Nishitani?’ , Hirofumi Yagi?’ , Hiroyuki Kiuchi?

D Department of Medical Technology, Faculty of Health Sciences, Kagawa Prefectural University of Health Sciences

2 Department of Clinical Laboratory,Kagawa University Hospital

Abstract

Acute megakaryoblastic leukemia (AMKL) in children without Down syndrome is rare and has
a poOr Prognosis.

A 16-month-old female, who was treated at another hospital with repeated fever, was referred
to the Department of Pediatrics, Kagawa University Hospital, because of the appearance of blast
cells in peripheral blood. A blood test showed marked leukocytosis and anemia, with 2.0% blast
cells. Bone marrow was markedly hypercellular and 78.8% blast cells were observed. Blast cells
were uneven in size, the cytoplasm was strongly basophilic, and the margins were sometimes
irregular with bleb-like processes, and myeloperoxidase (MPO) staining was negative. Cell
surface antigens by flow cytometry (FCM) were positive for CD33, CD56, CD61, and CD117, and
negative for CD9, CD34, CD36, CD41, and CD110. The cytoplasmic antigens were negative for
TdT, CD3, CD79a, and MPO. We suspected AMKL from FCM results, and when cytoplasmic
CD41 and CD61 were additionally stained, both were positive. Furthermore, because the result
of the chromosomal test showed a normal female karyotype, together with the above findings, a
diagnosis of pediatric AMKL without Down syndrome (non-DS-AMKL) was made.

AMKL megakaryoblasts are said to be positive for one or more of the platelet-related antigens
(CD41, CD61, CD42b). This case had some morphological characteristics of AMKL, and the
cells were positive for sCD61 which satisfied the conditions for AMKL. But because she was
a non-Down syndrome child, the possibility of false positives due to platelets attached to blast
cells could not be ruled out, making diagnosis difficult. However, the expression of cyCD41 and
cyCD61, which are considered to be highly specific, was one of the criteria for making a definitive
diagnosis. This case reaffirms the importance of intracellular staining by FCM.

Key Words : acute megakaryoblastic leukemia, non-DS-AMKL,
flow cytometry, platelet-related antigens
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