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I, NEEMAMREOERBEOMH EI3D
S LL, LEREORILIZE VIERTFHEAR
EEZONTWHIMFOREREDUHE SN
T&72, L LW o5 R bFEREIC S
DO THEREMEOBHMBARZSH ), HERIET
DL BREIOZ N, MY FEEEOBITIE
WEfT ) L TEETH b, Biphenotypic
leukemia (BL &8&9, V) Y SZROBE L EH#E
BIEMEORE % FEICEET 5 HILR) &
HEE ENTWAEAMBIMRT, S5k
ST, I2—HBLY 744 S TIEF
BRGE SR TWRY 25 EHFES VYT
AT TREARATH S, AL TIEBL H5HW
i¥ acute mixed lineage leukemia 2DV T HER
BIDFN 24TV, TR AT, ZBBLEL
TOBERBZRTHEENS Ph BHENE
B, FUEHIMKEIEE D7 — 5 3R 725,
LB DT 6 BRI L 720
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I. Mirm&E

1. M&EH

BEIVERIZEE S OfzeE CHBETUR O
f#MT 72 B FIZ cell lineage %‘)I%ﬁ’i’ﬁo 7= FEB D
IL, BEOE/ 70— FVPETHRENITD
N, ZWATEEL - 727458 D RiEER/NNRE
WEIMRER % BT OE L L7z,

2, HRREREEN

EEREZ Y VIS 5 VI F R
& Y Ficoll-Hypaque M E & .0 CHAZERK * 4
ML, MEETR -7, BITICAWERE )
s a—FHikE, TV vsBkEEGKRE LT
T6(CD6), T11(CD2), T3(CD3), T4(CD4), T1
(CD5), Tpd0 (CD7), T8(CD8), B Y > /SEkEA
B /K & L C J5 (CD10) , B4 (CD19), Bl
(CD20), Leul4 (CD22), BHHEERIF L LT
Leul5 (CD11) , My7, MCS2 (CD13) , My4
(CD14), My9 (CD33) , OKMS5 (CD36) % A \»
72o % ® 13512, Hi HLA-DR (KOR-Ial7,
anti-HLA-DR), Tp80 (CD41), ANS51 (CD42),
NKH1 (CD56), Huif/MEHitk (KOR-P77)?
ErFn (El), SRLDOE, Z70—F )
PUEE Y, Moy rEYHBVIE 7O -
A4 F R M1 =T cell lineage ZWr %17 - 72
L BBELUEEIRD20% U EICEEIFRD L
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T/ 70—+ B ey .
CD ?ﬁ{lﬁ@%% u.wu&jn 5 *}LD?:, ﬁﬂlﬂ@
CD 1 T6 Cortical thymocytes Coulter Corporation, Hialeah, F1, USA
CD 2 Tl T-cells
CD 3 T3 T-cells
CD 4 T4 T-cell subset (helper/inducer)
CD 5 T1 T-cells, B cell subset
CDh 7 Tp40 Major T-cell subset Provided by Dr. R. Ueda, Aichi Cancer Center
CD 8 T8 T-cell subset (cytotoxic/suppressor) Coulter Corporation, Hialeah, F1, USA
CD10 J5 Lymphoid progenitor cells, common ALLs
CD11 Leul5 Granulocytes, monocytes Becton Dickinson, Mountain View, CA, USA
CD13 MY7 Monocytes, granulocytes Coulter Corporation, Hialeah, F1, USA
CD14 MY4 Monocytes
CD19 B4 T-cells .
CD20 Bl T-cells
CD33 MY9 Monocytes, myeloid progenitor cells
CD36 OKM5 Monocytes/macrophages, platelets Ortho, Raritan, NJ, USA
CD41 TP80 GP I b/ a, platelets Provided by Dr. H. Maeda, Saitama Medical College
CD42 ANS51 GP I b, platelets, megakaryocytes Dacopatts, Copenhagen, Denmark
NKH1 NK cells Coulter Corporation, Hialeah, F1, USA
2 HLA-DR
BFr1 B chain of human T cell receptor T Cell Sciences, Cambridge, MA, USA
dTCS1 B chain of human T cell receptor

£2. B/ 70-FUHKICL ZANRAMROBE, 58

BEICEH INLHUR —EC R I N BB FOMDT —F —
) o B IR
B AR

Unclassified ALL CD19, HLA-DR
Common ALL CD10, CD19, HLA-DR CD20, CD21 EAC-uty b
(immature B, pre-B) MREA
B-ALL CD19, CD20, HLA-DR CD10, CD21 REsOTY
T M EY
T-ALL CD2, CD5, CD7 CD1, CD3, CD4, CD6,CD8  E-u€+y b

HLA-DR EAC-u¥ v b

2MIEY VB IMR
SHEREESIR (M1, M2)
BRI AR D (M3)

CD13, CD14, HLA-DR

[CD7}*

EA-, EAC-T ¥y b

AUEREEREALE (M4)
AUEEREAMA (MSa, b)

CD11, CD12, CD13, CD14
HLA-DR

[CD2, CD7, CD19] *

EA-, EAC-u ¥y b
RaiEs e

RAIMFE (M6) CD13, CD14, glycophorin A
R e
SHEMEFEAIE (M7) CD41, CD42b [CD7]* /MR E R

PPO, EAC-T2 ¥y k

[CD]™* : —EDIEBIT cell lineage DEL BHENHEB  PPO © M/MERL A F 2 ¥ — ¥ RIE
EO¥ v b by VRMEOYy MUK, EAT¥y b 1Fc k7 —, EACU¥y b 1 HK) T ¥ —



/J\

NGE %G E Lz, Lineage B DEHR S
D H 7 HEFLHE LK 2 IZ/R L 7=, Biphenoty-
pic leukemia D EEWT X Gale & Ben-Bassat %
HeD % SERBIT I, —EROERITld T E S
BET VIR L7,

3, MlEREI/OTY

gk (fluorescence  isothiocyanate;
FITC) #B# Pl v bR s 7Y v iE

(Hoechst, Behringwerke, Germany) % f \»
ToEBERPREIC LD, o u, y, Kk ABHICD
EMRFE L.

I #& 8

BB LSk 0B EICnZ, R
BURNT I X BBWdTh & /NEAME LRE
BHLTASHITH o 72 (B 3). £DH BE226IH
a0 oM E MR (Acute lymphoblastic
leukemia, ALL), 139flAS&4IE ) » M H M
5% (Acute non-lymphocytic leukemia, ANLL)
THo720 ALL D9 5, 77% 13 Common ALL,
15% 1% T-ALL Th o 7zo LIZLIEBL OBH
%Rt Ph! kAt mmE, FLIE A MR F
NWEN 8B, 4961 TH -7z, ERDOBUIELET
BL & 2B SN ERNI29%), 894 % Th -7,
IO DFEFNIEIURSEH D/ 3T 0 58 ERY
W2 A7,

Biphenotypic leukemia @438 DA 3

(1) Common ALL 2
Do RER (E4)
CD10, CD191Z CD13% B S B ER YT B 0 56
AR S NFEFIZLLBIT, BL OFTHHE
YHEEDOEH YT YA TTh o7, FBIEERIL
12 L1540, PIZEREAEE, RS
FRBRHERPE ORI % A% v Common
ALL B 22RO RD 5720 Pui bOWEY &
a4k, T4 OMEFTT3H Common ALL & HE#R L
T, FRICER %b%n&#of“
(2) Unclassified ALL |2 B BEHERITE O 588
DIRRED b TR (2"2 5)
Unclassified ALL (& CD10[&:, CDI19k5 4

B HERBUE O FEHL AR

# 3. The incidence of acute leukemia (N=745)

TYPE Patient Number
ALL 522
Common ALL 404 (77.4%)
T-ALL 81 (15.5%)
B-ALL 21 ( 4.0%)
Unclassified ALL 16 ( 3.1%)
ANLL 139
Biphenotypic leukemia 29
Ph!-positive acute leukemia 8
NK-leukemia 1
Infant leukemia 46

ALL : Acute lymphoblastic leukemia.
ANLL ! Acute non-lymphoctic leukemia.
NK  : Natural killer.

# 4. Group 1, Common aLL with positive myelomoncytic antigen(s) expression

Patient Age WBC HLA-DR CD10 CD19 CD20 CD13 CD14 CD33 CD36
No. (Yr) (/ul) (12) Jsy (B4) (Bl MY7) (MY4) (MY9) (OKM5)
1. 1 15600 86 87 nt nt 90 nt nt nt
2. 2 50800 93 98 17 37 <10 <10 <10 <10
3. 4 3800 88 64 83 43 52 <10 <10 nt
4. 4 1600 96 96 95 53 71 <10 <10 nt
5. 5 7400 43 98 nt nt 42 nt nt nt
6. 5 8800 92 92 96 <10 46 <10 24 nt
7. 8 3900 85 83 84 <10 71 <10 <10 20
8. 9 5900 97 80 nt nt 33 nt nt nt
9. 11 32600 86 83 32 78 48 10 <10 23
10. 12 1300 100 96 nt nt 98 nt nt nt
11. 14 139900 87 80 91 25 <10 <10 16 70

In all patients, T antigens could not be detected on leukemic blasts.
Ph' positive acute leukemias were excluded from this group.

nt: Not tested.
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T, HEEM, MRRME(LEETY v MERIR
EEZOLN MOT-) VSEKEEE, S5
HIRRMBOBE 2 HEH L T2 \WR#AB Al
MHIMFE ThbH, FLEHMFBCTEEEICR SN
Y78 4 79T, LREBRVHEIIHEER
vy, F=5 /AR L 725 R CDI9IZ N 2,
CD13, CD33, CD36%E DR R 5N TD
5T RTRBEEELRL, LBHRED
Unclassified ALL Fl#¢ FHR AR LI 4 TDORA
HAIE LEZ SN D,

(3) ANLL IZB Y v /SERILE OZRBEAED &

7zl (3%6)

Z OB OBRILFIZ, Ml bt EEC
BH & 2012 ANLL & 2l S h, EHREN C
CD10, CDI9% D B 1) v /SEkBI B HLE D5 A%
BOLN7:5DThHhb, ZDF A TEEFIHA
%, ERFNEER, PRIZOWTLARHET
H5bo
(4) BHEHIKGUE, THEOREBIR SN/

Bl (%7, %£8)

BEIEADOKERIZ ANLL 12T Y > /SRR &

=3
2R,

b

F, i

MESRBE SN2 4 7H5, CD5,CD7H
BT Y ¥ MR CE SRR ORISR
BNBIATETEND 72 (ET). MEF
BEEDR )RR B2 ST, BREIIZE
BELROND (K8), ERIBICE L, HE
EEOAH (4.9), REBERANS (7
/9), PHRARREEZOND, CDTHRAED T
DH T T =T ABEMEIRIEIML L7z BL
DI TILTEEZENDBT,

oI % £

F R s A D 3, BeERAE TRiRg A
BEL-EsO—- v ERBESH, TORESR
B, TEH M T A B CRE I AT T 13
& BN, 5k, EHAEFEICZ D counterpart AY
GHETHELEENTE (lineage fidelity) s L
LA, BEREL bt RTIE
2RISR T 28 M7 % M SN, biphe-
notypic leukemia (BL), Acute mixed lineage
leukemia EDEZHB TR LN D LI G- TE

# 5. Group 2, unclassified aLL with positive myelomoncytic antigen(s) expression

Patient Age WBC Pox HLA-DR CD10 CD19 CD20 CD13 CD14 CD33 CD36
No. (Yr) (/u1) (12) J5) (B4 (Bl) MY7) (MY4) (MY9) (OKMS5)
1. 8 28000 — 69 <10 81 <10 <10 <10 31 35
2. 5 2400 — 73 <10 81 <10 45 <10 62 nt
3. 9 5500 — 74 <10 72 <10 37 <10 19 <10
4. 14 23000 — 89 18 93 <10 26 <10 <10 31
5. 14 10100 — 71 <10 87 <10 <10 <10 79 <10
Infant leukemias were excluded from this group.
nt: Not tested.
% 6. Group 3, ANLL with positive B-lymphoid antigén(s)
Patient Age WBC MPO HLA-DR CD10 CD19 CD20 CD13 CDl14 CD33 CD36
No. (Yr) ((/ud) (12) Js)y (B4 @B MY7) (MY4) (MY9) (OKMS5)
1. 8 8000 84% 59* 31 36 17 21 <10 <10 nt
2. 10 6900 58% 78 <10 77 <10 M <10 12 16
3. 12 15100 72 76 <10 52 <10 40 <10 15 nt
4. 12 40800 82 62 <10 76 <10 44 19 <10 nt

Number®: Percentage of positive cells.

*: Auer body(+), MPO: myeloperoxidase reaction.

The morphology of this group was FAB-M1.
nt: Not tested.
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Group 4, acute leukemia
antigen(s)

with positive T-lymphoid and myeloid

Patient No.

3

4 5 6 7 8 9

Surface antigens
CD1
CD2
CD3
CD4
CD5
CD7
CD8

CD10
CD19
CD20

CD11
CD13
CDh14
CD33
CD36
CD41
CD42
CD56
HLA-DR

Surface marker after short term culture

CD13 89 52

Cytoplasmic antigens
CD3
BF1
8TCS1
CD13

DNAs
TCR-B(CB)
IgJa (Uw)

97
96

90

R
R

80

99

50
89

R R
G G

83

91

94

nt
nt

G
G

(—): Positive cells under 10%.
% NK activity negative.

G: Germ line, R: Rearrangement, ND:

72 BLELTHESN T BEMNET DS
&, FE—HRRIZY) URERRIPUR & B REEIRITE
OWAPREFICHERIN T BEE, Bl o/
RO B MIFARE D RIRFICHEET 2546 LA
FIZIE 232 1L (lineage switch) § A& AS
H5Y, TNnbDBEFHORK L —REEIT
SENT 2HEVDHY, BRELSFEREREE
ELREBEREE L 2VWERDRS,

BL & % V2 Id acute mixed lineage leukemia

Not tested.

DR, BWEE, FHRIZOWTAELENS
{, BBHALLTHEEESN TRV,

EE OIILET C OB ILE T B ARE OB S,
LB LAY, [ BIXqBIEB LA
L, unclassified leukemia ® phenotype % 7R3
HIH T, 2IRICE <, MEREMERESET,
L Lid lineage switch 2 2T FHARDE
HEILBTH D, 0EIE t(9; 22) (¢34; ¢11),

VWhw 5 Ph' BEATERIME T, phenotype 1
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% 8. Group 4, Clinical Features of Acute Leukemia with Positive T-
lymphoid and Myeloid Antigen(s)
Patient Sex Age FAB WBC Mediapstinal Prognosis
No. (7u1) mass

1 M 7 L2 82000 - 23Mo R(BM)
2 F 7 L2 6900 + 31Mo CCR
3 M 14 L1 1200 + 5Mo R(BM)
4 M 16 L1 1960 - 36Mo CCR
5 F 7 L1 6700 + 13Mo R(BM)
6 F 15 M1 45100 + 16Mo R(BM)
7 M 5 M7 600 - 29Mo (BM)
8 M 9 M1 400 — 11Mo BM Rel
9 F 12 M1 2600 - 6Mo BM Rel

FAB: French-American-British classification.
CCR: Continuous complete remission.

R(BM): Bone marrow relapse.

common ALL T, #IKHMKLEME, £&
BRI, PHRAROAIFETCH D, 2D 4
TOHIFE TS [ # & FBE LT LI lineage
switch 23 b5, M RO EREE
37 <, BIEFE, PEMEAMERE, phenoty-
pe (& Common ALL T, HLEBFHERIZE
HHIMFETH S, Z O A R OMEN Tld 1
BICHAT 5, IRWEKRTHI P BEEMA
M FLE A M7 1 BL O#IBEIZA B8, 20
2D 7Y A TN RAFREICS hb
LYW TFRARTH L, ZD2O05 47
DEIMIFIZ DOV TIIREEDOREERE, DNA
LAV TOMRERS #A, SRetEEMigh koM
I LAHEIIFEY 77V =Tk &, 4R OMKE
oAU

A-EOWETIX, 1#1E common ALL & b
B ZZERIRE SR L, FROIRBREFTH Y,
foHmELS—H L. 28, 3HEITFEAR
DENG % 207298, BB 7% L, BRIE,
FRIZDWTRHELHEN 2 RBIE O
Mo 7ze I (8 21) HRME R IR AR M
Him (M2) OFsRTi, BHMEIRIUEOR
BUZMZ CDI9DEB S EHEIZALNET S
WEOLHY, 3WE BLOERICANLT &IC
ZME S H A, 4 B 1X T/M hybrid leukemia
b XIENT, FHRARZAMBTHY, ALK
B, Ph' B & 1 I R AR Ll v 1 B

5 %7 lineage switch £ R THATH VY, %
BB RO TS A TEEZLRTY
5o

Biphenotypic leukemia O #IfEHFEIZ DWW T
EskRIE, MROEELIE ) MR CcoH
& F @ misprograming 25§ ¥ & L T X 7z

(lineage infidelity)'?, #4124 L T Greaves
5B IEH O & ML D LB B L o0 7 1l
AT ERAINE Tl cell lineage XBHFETIE R (, V)
YOS E BRI ORE # BT HIRALOKE
43 1) (lineage promiscuity), &1 Bk
HIMJE=° BL 12 Z ORI OMIICHRT 5 & F
Z T b, Greaves b D% 2 123 L CII KR
HY,BIELTTOL I AFmIIBLNT VAR,

A ENZIRE & FROBEIZ DO W TEEM M
R 2o 7228, FLREIMIE, Ph' Bk
HIHE, 2 2 # D Unclassified ALL (25 B 5
BRPUE OB RO ER 2 6 PITELHD
T/M hybrid leukemia (3¢ Db HETIXH
LIMZEBREEBRIETRTH Y, 4B b0y
4 T OEMREZ LM, flL, HFrLuvgl
HoDEEBEYRABLENDH B,

X ®

1) Pui CH Behm FG Singh B, Rivera, Rivera GK,
Schell MJ, Roberts WM, Crist WM, Mirro J.
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Immunophenotypic Classification of Childhood Biphenotypic Leukemia

Shinpei Nakazawa', Kanji Sugita", Takeshi Inukai", Midori Saito”, Taijiro Mori?,
Kazuyoshi Nishino?, Toshio Suzuki?, Akitoshi Kinoshita”, Keiko Takane®, and Toshiko Okazaki®

D Department of Pediatrics, Yamanashi Medical College,
2) Department of Pediatrics, School of Medicine Keio University, and
3 Immunology Research Laboratory, Social Insurance Saitama Central Hospital

Sewven hundred and forty-five newly diagnosed patients with acute leukemias between 1978 and 1990 were
classified on the basis of immunological phenotype. The incidence of subclassification of acute leukemias in this
studv was as follows: 522 patients with ALL (70%), 189 patients with ANLL (18%), 29 patients with biphenoty-
pic leukemia, 8 patients with Ph!-positive acute leukemia, and 46 patients with infantile leukemia. ALLs were
classified into common ALL (77%), T-ALL (15%), B-ALL (4%), and unclassified ALL (3%). Biphenotypic leuke-
mias were categorized into 4 groups as follows; 1) common ALL with positive myelomonocytic antigen(s)
(N=11), 2) unclassified ALL with positive myelomonocytic antigen(s) (N=5), 3) ANLL with positive B-lymphoid
antigen(s) (N=4) and 4) acute leukemia with positive T-lymphoid and myeloid antigen(s). Among these 4
groups of biphenotypic leukemia, groups 2 and 4 disclosed a poor prognosis as was reported in infantile leuke-
mia and Ph'-positive acute leukemia. Many questions regarding the biological and clinical aspects of biphenoty-
pic leukemias stiil remain to be solved, but the precise and detailed sutailed subclassifications of acute leukemias
will establish an appropriete strategy of therapy.

Key words: biphenotypic leukemia, acute mixed lineage leukemia.



