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e ElE, EXOXHATIE, UIX LI myelodysplastic syndromes & Tt T 5
ZEIZRONWTHEENETHAI». &5 AA, myelodysplastic syndrome & HE I D & X ¢
HbH. WHFIZHEm T E S MDS TH D, MDSs AL & RiLEND Z &3 HVWDT, ZTDHEN
EREL SNAETH S, AN K S IZHEETIIHBE MR ERINT5DT, ZOsidEbH5
ATER L THDNTHZDTH 5.

BEINTE L NZERICIE, MDS 1372 ADGEBEROEEEZ D, $74b5, king of kings &
58, syndrome of syndromes & W IEHEZDTHAS. L2 LAEHNDS, syndrome &V H HEE
EWRTTIORBOFRED TH S Z L2 F L 5bE S &, myelodysplastic syndromes &1 FIE
e FEEUL, MDSOELAEZADAE, [ELE] 2RFIFVRL TV E0A
9.

FAB 4% COES

FEEE, MDS &5 B2 73— F 3B, 13- OFREERCROBER & R U TREHZIA
<, PORE—T, FELEMEEROL» TRLEMR LIS WA T TN -ThAH5. LilkiZhi
% MDS OF# A& KNI 340U, O SRAPEDOEE, @RI TOMERWED, &
R~ K, OFHEMEEMRNOEHEDOBRITD 4 e S ZEIiZrn s 58, fiste %
<, DPAREZADRCERAFEMETH 2 LU TNIAEZVEES.

JERENZ AL, 7T VR, TAYH, A FY) ZAOMBEFESEE > T [FAB (French-
American-British) 7L —7"| Zf5K L, ZORME L2EES L — T 23U &7 5 E1IES

S BB 2 Z L 2RAA 72 OH, 1970 FRDOZ L TH -7z, ThoDHETIE 1976 4
& 1982 RISl & M7z, VbW B FAB ZAHOGSCISREFE L 2, 54 WHO 4 fIciE b 2
FCTHAPTIASHWENTZE 72,

LaLl, 29 L7 [BaAVU6h0] WKrdsdZ Ak, Toelukiiksn i,
RIBPERIL (refractory anemia; RA), HIFILFA (preleukemia) < 950D FHIMKE (smouder-
ing leukemia) & E DZMIHRAD, EXIZE X IV B NEIZK 2 EMEM A L LiRE X s h
5, Hhsh Tz,

72k Z1E, 1964 R E N [CHERGIRRI: 21> A& 3 FERI] (Refractory ane-

mia, granulocytic hyperplasia of bone marrow, and a missing chromosome in marrow cells. A new

§1. EBEHX - A - R 498-12570



BEFRACTORY ANEMIA, GRANULOCYTIC HYPERPLASIA OF
BONE MARROW, AND A MISSING CHROMOSOME IN MARROW
CELLS. A NEW CLINICAL SYNDROME? E. J. Freireich,
J. Whang,* J. H. Tjio,* R. H. Levin,* G. M.
Brittin¥ and E. Frei III. National Institutes of
Health, Bethesda, Maryland.

Patients with refractory anemia and granulo-
cytic hyperplasia of the bone marrow with low or
absent leukocyte alkaline phosphatase have often
been classified cytologically as preleukemic. We
studied 3 such patients with cytogenic techniques
and found a missing chromosome of group 6-12 (45
chromosomes) in preparations of bone marrow. This
abnormality was not found in 3 day cultures of
peripheral blood stimulated with phytohemagglutin
(lymphoid cells) or skin cultures of 2 patients.
One patient was a Barr body positive female and
one a normal male. The 3 patients had anemia and
thrombocytopenia of 1, 2, and 6 years duration.
In 1 patient the picture has remained unchanged
over 6 years of observation. Two patients de-
veloped leukocytosis with immature leukocytes in
the peripheral blood resembling chronic myeloge-
nous leukemia and terminated in acute myelo-
monocytic leukemia. Neither had a Philadelphia
chromosome. Study of over 50 patients with acute
leukemia and over 70 with chronic myelogenous
leukemia has not revealed any with this cyto-
genetic abnormality. These findings: 45 chromo-
somes, missing one of group 6-12 in marrow cells;
skin and lymphoid cells cytogenically normal;
chronic anemia and thrombocytopenia, development
of a picture resembling chronic myelogenous
leukemia with termination as acute myelo-
monocytic leukemia -- may represent a clinical
syndrome.

1964 FEICEHNIZE/ VE—7 =S MDS D 3 flikes

clinical syndrome?) D5 Y 12, B5S ¥ 1 KOPWEHFEDOREXTHBH (K 1-1), LD
DORHEDE X ZFRBE L, FEOMEEZ RO K2 EH®W T —HOMiEsr & 5. O, €/ Y
I-TORVIOWMEFITE b 5. ML, FTHEFHB SN TELT, b F OREKRD 46 KT
HBTENPMERIN TR DD, 22 FOHERERE 1R L KEEST S Z EIIAATRETH >
7. AR ERORE X L, FRERBRONT Y 2056, © FOREkE ARE»S GREETDT
BIZHHL T D TH D, ZOWMEIE, CHEEKR 6F25 12H) H1IAZDHZVENS
HEORHMAA L, B TIZERNERCRANEIZR Td 2 AISHERILO 3R, BAE%ICarEiE
HWERPEAIR (AMMoL) 12T L2958 DT, BUUEOSHETWI &, [T/ I-T42HL
72 3o MDS EE A AL L] L2z, il MDS MM i@ Thd 5. 74 77
747 (PhY) FEAKORRN 1961 FDZ ETHEDT, FAKRREELEDY 7 4 DNA DELR
2, RS MDS ORI TH 5 Z &k =01, B9 ELMAITh b Z b 3.

BRI L a 4P L, MDS &5 #7573 — & L7215 T, FAB 23O LIYRE
FIIRZEARZ O, BE DI TS WHO 7353, K< 88< & FAB M HOMAN 5E L %
FRIE LT B,
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E MDS ®H D 3 DDIEFR

FAB 75 TIE, PSS [HifE] O RA/RARS (RA with ringed sideroblasts, 1
BEIZIH T D HERILEN SR LIT) 2256, BHENEED [HIHE] OE 2 RAEB (RA with
excess of blast, [@]5~20%), &5IZHEMENAEF % RAEB-t (RAEB in transformation, [d]
20~30%) o [Hitfa] oMt —2%27-E3 2 )L — 7% MDS OHOMIEZ 72, BAaRAIC
BRIZB T B FEROBA P 30% U EIcn b AML TH 5. ®HEAZ &3, FABZJETIE
MDS & AML & OB RIE, BEHFROEE WS [T THRO TS TH 5. 1999 FI24
X N7z WHO 73 TIE, RAEB-t OWFRAFEIEL, 20% Ll Eid AML & U TS &k 9 I1&H &
N7=A, BREFERILETMDS & AML 2 X914 %% 2 HFEKIIMER S Tn 3.

FAB 7312 & 3 MDS O#ilFZIE, % & %55 RA = RAEB-t LISHZ, RRHREEAZ D,
MR BEHERME IR (CMML) A& Eh Tz, CMMLGEFID 2 < 13, ARl T o H ek
FHMT 50T, —fEH) & MDS OKE SR TH %, AWML TOMEBRIRD &S5 HeUE 2 K4
5. ZD7=%, CMML 2 MDSIZ&®0 3 DMR K02 E S 3N DERDE» 572 TH D
2, ZhHAMDS IZEEhA=0I2iE, Wb 2 Ph Je@ikErHg A ms (CML) % &
I P RBIFRELMETH 720 S, BUENAEEREERETINELRDH L. Thbb,
ber & abl WHE(E T ORE 23 HER & 5 1980 FFAPITELIATIE, Ph! B HERD T X o i iy
FEMERERE A O & < < DIZ LT Ph Y@ RREYE CML R L 7248, ZHhIZEKRAIL T 22047
T) =REFEFh Tz 121, [BXh7z (masked) Ph!Hetafk] % & DJEfl, $4bb, 3
way BilE (72 & 213, 9;22 B TA U7z Ph AR D X S ICIZ A O Q@R LB A4 2 §) &

12K, QGRS L N TId Ph EERBIEER T E 20D, F LN T ber-abl £ 4 7
MELTHT, CML &M 6ZEDLEBVIRETH 5. &9 121F, BERNISIERERL 22 iFpERD
FHWEWEMBRDEND DD, ber-abl ¥ X T I3AEEET, B TFLNLTIECML &g & - 7%
SHBARAEETH 5. Tho OB, BFHEMEER (MPD) OA73) —ICET580
Thsn, BHEREDONSEZEEL<L, MDS & OEANEIAF L & WIFETIZ AV, G,
Ph! 4R B2 CML R S MPD 7 & OB E 2 2 ARG OMA TH - 72 %5 2T
CMML DEFED L, EHbAELZATI) —MED %2175 R TH->7. Z D% ber-abl @éfz:
TZWDIAL TN B K HI2% 5T, masked Phl ek WS SHERIF LA Elibk D, %
NEZ A2 Ph KRN CML & WS SEAERIATERRIC K72, £5kdL, 5EF
CMML % RA = RAEB-t DRHEF U A 7T —IZF 501t B F OB Aotz %
2T, WHO pJETIE, Zhd DA 41 Pht Atk CML (JCML) & XiEh 7= &M ft
ERMEAIR (JMML) Z& &£ & & $12 MDS/MPD &5 7 7 TY —&4ED, MDS A 6 Oy
7z,

FAB MR R I N YL GMETH >728 5 1 DORED, KM MDS T 5.
MDS (E AL CTHMERIR D 23 dp 5128 b 63, FRETIXIER~ MK T d % RSO
FEThy, BRHETHIRIPRTH I, HERNRMERIL S OEH A REIZ A 5. FEETARIEEE
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MDS IZFHZHHRIZ L <, ZOMHEIZ20% I /AL ShTHD, BCHETSZ L8k
<,

ZD&HIZ, ZOHEBMEOIAX LB WZI1Z, MDSIZ LB L3 208R, Thbb,
1. MDS D27 T&% RA—RAEB D2 )L—7 & AML & OEIR, 2. HREMHIIERE (MPD)
EOBIR, 3. HEARMRINE OBIR, 2 50HE < OMREREER AL Tn5. WHO 4
JIZZ O L2 HBICHELC, BELOH LA T T —%H%d 5 —J5, MDS/MPD # 57 I
)—%2RTFTHIEIZLS>TCMML 2 MDS 54258, SFXEh T RETH>TNS.
7272, T L72d8GHERD, A > TMDS LW IERIESE 2 & > DI {HMixdDicL, #
BRLIZK WV DANEZE L T ERMER D 5 Z L ix G . MDS 12 5 1F D myelodysplastic
syndromes D T»H 5.

MDS I& TAML [C7FD] OH ?

AEATHER I OF, FAB 7725 WHO AL EET 55 B2, WL D OREEM &
FN, WLOPDOHTIT) =HAEoT0 o720, ALY LEDITTHLIH, KEans s,
MDS D73 RA—-RAEB TH 5. &ZAT, ZTOHRRAEBIEIEL T, & 5FkIbE %
A7z EI12 TAMLIZ A% (AIfifb) | &v 5 548, FAB M CHM &h, WHO T4
b3 ZFMrNZ. CML TiE, HHESMERIEZEZ LTS, Thids< TS
CML O TH > T, [AMLIZZ&572] Eiduvbinl, )y stE@atkisib a2 Lz
b [ALLIZZ 572 EidunwbAaunolz, E5 L TMDS IF#ERT A& AMLIZAE>TLESID
A7

AR T TR, RA & RAEB, Z#4uUZ MDS AHIfifb L7z AML £ TE®» T, (EbIAS4E
N z®) MDS/AML &it#lid 5. —F, - L7=-MDSORHARTE S, BE
B3 20y AML O Z & % MDS/AML & XHI LT, de novo AML & K52 &12¢ 5. MDS %
PR 2 7201213, MDS/AML & de novo AML DEND (b B WVIEEND L X D) RIS
THY, FHIEIPRUTHFERILED 20% 72, 30% 72 & 205 BERAGETIX .

BZ 6k EEL, MDS/AML & de novo AML OFENIIIFREMTDH . de novo AML
EHWARKRTASL LR ETEWINE, JEFICRRA T BNEICH S, Thabb, ZEAET
NTORATIFH T Z S > T D, B2 TERFOPAII/NEIHIZIZZDHDTENT, 40 ~
50 A GHGE 2 WD W 2 B AFEICIEREINIZZ 0. —J, MNRIIC X< ASh 2 AF, K
AVRBIZRIET A Z L IIREENTH D, LT AD, de novo AML,, 7-& Z1E, 8;21 #xmEIZfE
5 Runxl (AML1)-ETO 5K 14 B3 % AML I, SFERENRICE, 90 OEEinEI1c & %
WET 5. L2rg, TOHERIKREBIEDS T, FHEAERIMMTH S LI », HRERE S
7270, —JF, de novo AML & I35FHERYIZ, MDS/AML OH i3 % < OB AR, AL
Bz K E <> Twa. /WIS MDS I3RAET 5723, ZDMIEIE de novo AML DEvS—+t
VINEREDTTH S, —J, DAFEEmLKE, FRZEimE i, MDS OME T de novo AML X
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DB LAZV. HREmE, BBT25EK512, I8 RGOFBIEFRICLRET S de novo
AML % MDS/AML O ¥2% FORGE L 2 R B $ 2 ME TH > T, MDS/AML & de novo
AML ORBEDOAREIZ b > T 5.

PHERT TS, 90 A A S HEMETE, o ECATRFORANRET S Z LT,
R RXZETHS. PREEEHE TR, 7 LBHIRENE 5= BExb. ZDZ
e, N AN, EHEOBRASAZBAEMTHRTZRELBED1DOTH S
EEZHN TS, AMLI-ETO 5 R ¥ D &5 %, ZDEH L TERPAICHGTLHBAM
ETEPE, TE7 7 LIREBICRGEE T ISP AZIET 25, 3 LLIE, TE7 ) AREER
BAZEEDLVWEIIZENESE 22OV ThARTHAH. ZTDOIT LiF, KEBKEN LG TH
D, #Hik§5.

m MDS/AML DFFEAXHT=—X L. de novo AML EDEWNITERLT

MDS/AML & de novo AML OEWEZFEZREDIZT S22, MEDRRA W= L%7 /) 4
HEOBE» OIS 5 &, JORBE TIIMEICRZ LMHENALNLDICKRL, HERTIE
INFETHOEZARUNXI/AMLL ZME—Dfirt & LT, M#FHIZKRE BZEIZANZE LD,

1. BEHFEE
PERFTREKREETEA2DTHS. L3V ->T3, RATRIEEEMTHZZERLNL,
de novo AML DXEoA S IEEHMTH L A2 FFMc 2 ThE20. KO ERIZALGRS
PEERREDS B, ) VTV F LY@k, MDS/AML & de novo AML DT % 78
WHAARLENS. Thbb, RHOLED de novo AML T, 821 HgkER 15;17 5%, 11¢23 %
UIlrrie 32485 E, 208, HAICLAS [F7ROTLE]| VT v & Lk GHEREEN
ANEENTED, ZOUWEL2 6 F X FTEIZTORIANAGNSL L THD. —MIZ, Th
5 de novo AML OEFOFAEE, MDS/AML TIIWHEHIZ 22 b o TR 6 N3 i3I Fh
Ths. W2, & -5 MDS/AML T 6 3R F X TB-IZ TV BENEH 6N TH
5. L2 LZOMEIZ MDS/AML O 1% /& L %< v (£ 1-1).
—7J5, MDS/AML TlF, PEGARKEBRKESE Y 32— (—5/5q—, —7/7q—, 20q—) %

R 1-1  MDS [CHOENDREBIRERLE - B O 17 KOHE)

ol MDS | tMDS | RRERTF (&%)
t(11;16)(q23;p13.3) 3% | MLL-CBP
(3;21)(q26.2;922.1) 2% | AML1-Evil
inv(3)(q21926.2) 1% Evi
t(2;11)(p21;923) 1% Nup98-HOXD13
t(1;3)(p36.3;621.2) 1% MEL1
1(6;9)(p23;p34) 1% DEK-NUP214
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