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Table 1 French-American-British classification

Blasts (%)

Peripheral Bone Ringed Monocytes
blood marrow sideroblasts (>1,000/,uL)

(%)
RA <1 <5 <15 No
RARS <1 <35 >15 No
RAEB <5 5~20 variable No
RAEBt >5 21~30 variable No
Auer rod (+)
CMML <5 <20 variable Yes

RA : refractory anemia

RAES : refractory anemia with ringed sideroblasts
RAEB:: refractory anemia with excess blasts

RAEBt : refractory anemia with excess blasts in transfor-
mation

CMML : chronic myelomonocytic leukemia

Table2 WHO classification

Refractory anemia (RA/RARS) involving the erythroid line
only : marrow blasts <5%

Refractory cytopenia : marrow blasts <5%

Refractory anemia with excess blasts : marrow blasts 5~20%
MDS unclassifiavle

5g- syndrome

Low blast count leukemia with “AML-type” cytogenetic
abnormalities
MDS/MPD (chronic myelomonocytic leukemia)
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DIFFEIC & D RAEBt DM &2 { BT L ER ST W
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7z, FABEIC & 0 BRETOIFERILIEDS 20~30% %
"9 RAEBt |3 AML LRI T E 2D725 5
o, URFTHEE 15 FRNCEER L 72 MDS @ 112 il % &
ThbE, 130128 FABSST RAEBt L2 3 % &
EISTE S (Tabled)®, ZhoDWN, HEETOHERH
3 20~30% DFEFIE 8 FITdH -7z, IPSS T 8
H 7 Bl High T® %43, MYV afREE 2Rd b
DF 1FIDAHAT, LrbTFELAREFEZ S5NS-5/5-
B HWIE-T/1q-O B Tlde o7z, 72 AML IS
BAREW B 50 5 FERAGREUATREE L 1] & 5 e
Motz ZNSBEHETOFERLERIZ LY RAEBt £ 2
W S AT RER ARSI C OIFER LRSS 5% LA EDHE
il T b DX N FlOATH -T2, —T, KIEIMTO
TFEREEES 5% LA EOHE ZT72T DX SHlAa s
7203, WL L EHETOIFERLERIL 20% KiwThH 5 &
e, 2 e OFERE FAB 548 Tld RAEBt & 220
b, WHO 7 HTIX RAEB E2rans. 74

Table 3 MDS 2000 classification

Peripheral blood

Bone marrow

RA without dysplasia
RA with dysplasia Same-+dysgranulocytes
and/or giant platelets

RARS without dysplasia
RARS wit dysplasia Same+dysgranulocytes

and/or giant platelets

RAEB-I Blasts 1~~5% ; monocytes < I,OOO/,uL
RAEB-II Blasts 6~20% ; monocytes < 1,000/ L
CMML Blasts << 1~20% ; monocytes =

Blasts < 1% ; monocytes < 1,000/ xL

Blasts < 1% ; monocytes < 1,000/ L

1,000/ 1L

Blasts < 5% ; ringed sideroblasts < 15%
Same+dysgranulocytes and/or
dysmegakaryocytes

Blasts << 5% ; = 15% ringed sideroblasts
Same-+dysgranulocytes and/or
dysmegakaryocytes

Blasts 5~10%

Blasts 11~20%

Blasts 0~20%

RA : refractory anemia
RAES : refractory anemia with ringed sideroblasts
RAEB: refractory anemia with excess blasts

RAEBEt : refractory anemia with excess blasts in transformation

CMML : chronic myelomonocytic leukemia
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Table 4 Hematologic and clinical features of refractory
anemia with excess blasts in transformation
diagnosed by the FAB classification

RAEBt with RAEBt with
PB blasts  BM blasts

Ss5%  20-30%  value
No. of patients 5
Age (years) 482+140 628+74 0.098 #
Sex (male/female) 32 2:6

Peripheral blood
Leukocytes (X 105/L) 7,540%6,919 2,450+ 1,828 0.1427 #
Hemoglobin (g/L) 756+158 79.5+17.0 0.06069 #
Platelets (X 10°/L) 66.2+23.7  96.0+140.5 0.4201 #

Blasts (%) 9.0+2.4 1.5+2.3  0.0032 4

Marrow blasts (%) 94+46 245+39 00034#
Leukemic transformation 3/5 (60.0%) 5/8 (62.5%) 0.9282*
Survival (days) 222.8+121.56254+439.2 0.057 #
Cytogenetics

Normal karyotypes 1 3

One abnormality 0 4 0.0397*

Two abnormalities 0 0

Complex abnormalities 4 (4) 1 (0)
IPSS

INT-2 2 1 0.2522*

High 3 7

Cytogenetics : Parentheses indicate number of patients
with multiple chromosome abnormalities, involving -5/5
g- and/or -7/7 q-.

#: determined by using the Mann-Whitney-U test, and
*determined by the chi-square test.
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N, BRI TOIFER R LD RAEBt E2iia s
ERIERENS  PREIFOMENAASNE, 20
BECITEHETOIFRIERDFH I b b 59, R
MTOHFEROHHFIIEREWCE L, ZOEKT 5 &2
2%, Vel & b EHETOHFERELEDY 20~30% 12 & D
3k RAEBt & 2l & L C W ERE de novo AML
LS D R A Y ARIREE 2 R 3 E R MR e T
<, e AML & AYPFRNc e 2 RBHALT
HBIEDREBEINDD,

2. RAMZFEREEERIZ & V) BB & fuf- RAEBt fEH)
DEFPRATE:

—F, FRIMOIFEERHERIC X D 563K RAEBt & 2
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TREBEWI EDEFES LS. ZORETIE SHIF 441
12-5/5q-8 % W 1F-7/7q-% & LRI YL (ARS8 7
51, 1D TFRARTH - 7z, AIMFEIEERIE 60% T,
FHTOHFRLEEMN20~30% I L VWi
RAEBt T®D 62.5% &7 %789 7%\> (Table 4),

Z O—EEIZ WHO 4348 T3 RAEB, MDS 2000 434#
TIZ RAEBII & & 328, Zh 6 DK
FAB/METANR RAEB L& N5bDEED L S IR
5D TH»5%. FABSFHTRAEBESNEHD
iZ MDS 2000 5348 T AN ML T OZHFEK 5%, BHETO
ZEER R 10% %5512 RAEB-I & RAEB- Ic3 0 51
% (Table5), Fx OFEERTIE RAEB-II Tk 741+ 3
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Table 5 Hematologic and clinical features of refractory
anemia with excess blasts diagnosed by the FAB
classification

RAEB with RAEB with

BM blasts blasts vall)ue
5-10% BM 11-19%
No. of patients 16 7
Age (years) 6274109 64.7+11.6 0.7381#
Sex (male/female) 15:1 6:1

Peripheral blood
Leukocytes (X 108/L) 3,712%2,327 2,857+ 1,866 0.4027 #
Hemoglobin (g/L) 9514227 703+16.5 0.0122#
Platelets (X 10°/L) 115.64+82.1 104.44105.2 0.6398 #

Blasts (%) 0.8+1.2 09+15 07528#
Marrow blasts (%) 74+22 15.1£1.0  0.0002 #
Leukemic transformation 6/16 (37.5%) 3/7 (42.9%) 0.3828%
Survival (days) 742.1+663.2 336.0+-558.3 0.0274 #
Cytogenetics

Normal karyotypes 11 2

One abnormality 2 1 0.2806*

Two abnormalities 1 |
Complex abnormalities 2 (2) 3(3)

IPSS

Low | 0

INT-1 12 0 0.0012*

INT-2 3

High 0 4

Cytogenetics : Parentheses indicate number of patients with
multiple chromosome abnormalities, involving -5/5q- and/
or -7/7q-. #: determined by using the Mann-Whitney-U
test, and *determined by the chi-square test.
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FEBIDS R 220 WEAIDS A 5 4, REYIM T OZFERH,
EPERIRN Z &, BRI TOIFRLESER I E
ZEDERTE 203, 2o 23 EELRERFD
EERWO Lo Tz, WHO SFEIZ R M OZFEER =R
DWTEHBELTEST, ZOMORRBIZFHICR S
73, MDS 2000 348 % w5 & 12 Lk D RAEBII £ 2
Wi, —EOMBFHATRICERIZD 2 DD, i
RENC IO TFEAR L —FE L TELLZ 20
EFEZHND,

3. RAEBIZHIT D2 H—4

RAEB Ix FAB/MHTH WHO 48T BRI TO
BRIEEDS 5~-20% EHE SN T3S, FABSETIER
S ICAMEIN T DHER LRSS 1~5% DOFER]H RAEB &
SHEEND. T b, BHECIFERILEED 5% KT b
FAYMLIZHERDS 1% LI EHEL TwiiE, RAEB &2
Bransg, Zio OEFBITERICIEL < 2L, &L
DFEERTH RAEB EZ2Wr L7z 2/23 i@ v, &
Bbb, RMIMTOHFERLE2HERE L Ty WHO
SHFETIE 245 13 refractory anemia & ZHr & 112 23,
ARSI T OZFERILE S HE L CTvx 3 MDS 2000 4348
T RAEBICEEN2 Z LTk 5,

Rz, AK FAB 5 HT RAEB L2 S LT WizfE
Bilic MDS 2000 4348 % )5 U 73580, 2o o 2 #E
fil (RAEB-I vs RAEB-II) BRI ZRIIGET 2
DTH> D5, FxDIEFITHTHS £, RAEBI T
FHERICAEZ 0 ARHE, £FEHEE RAEBI T

BICE, Lo Lkasys, HIMEE3R1E RAEBI T
37.5%, RAEB-II T 42.9% L BHEENABNE WY,
oD e FABEMRIES /249X Y RAEB
L SN BIEGIREDEIRIIC~T o s—HThbs Z &
DRI NLTWizicb b 59, B £ T RAEB
ELTHEENTWIHEBELEZ L5,

ZhTlE, FAB44ET RAEBt & &+ MDS 2000 43
B L VP22 RAEB IS S W3 —BE GRRYIMmD
ZFERHERIZ L D RAEBt & SHTWIZER]) 2% &9
THDHEEDITHA I, s RAEBIER I
RAEB-I L IEANHREICAEZ 0 EAKHE, RSB &
UERETDIFEREERLYE {, RO 2 5K
WZER&, IPSS T 9 X TOREMH INT-2/High TH
D, FEIMRD TARERE, Bi5 02 RAEBI £ DX
AeEnBEE S 2 —HERKT 22 ENHBER 2
(Table 6)¥, Z D Z &3, ‘BHlTOHFERILIE 20% LI E %
AML & U T RAEBt ZHl[Ex L Tv» % WHO 348 Tl

H60%E H5H

Table 6 Hematologic and clinical features of refractory
anemia with excess blasts diagnosed by the
MDS 2000 classification
RAEB-I1
including P
RAEBT R AEBt PB  value
blasts =5%
No. of patients 16 12
Age (years) 62.7£109 57.8+14.8 0.3291#
Sex (male/female) 15:1 9:3

Peripheral blood
Leukocytes (X 108/L) 3,712+2,327 3,3525,032 0.8343

Hemoglobin (g/L) 95.1+22.7 7254157 00061 #
Platelets (X 10°/L)  115.6+82.1 88.5+81.4 0.3651 #
Blasts (%) 08412  43+46 0.02634#
Marrow blasts (%) 74422 127441 000144

Leukemic transformation 6/16 (37.5%)6/12 (50.0%) 0.3811*
Survival (days) 742.11663.2 288.94+422.8 0.0081 #
Cytogenetics
Normal 11 3
One 2 1
Two 1 1
Complex 2 (2) 7(7)
IPSS
Low 1
INT-1 12
INT-2 3
High

0.0641*

0.0001*

=~ O O

Cytogenetics : Parentheses indicate number of patients
with multiple chromosome abnormalities, involving -5/5q-
and/or -7/7q-.

#: determined by using the Mann-Whitney-U test, and
*determined by the chi-square test.

MDS 2FSHTHREL ENTWRn 2 & 2R3 L [Fll
2, WHO 3 TIE RAEBIZBW T H, 20O TH
BRoERGEREL Cws 2 tick s, —F, BT
DHFBRHEE 20% DA EOFER] % AML & L T MDS %
SHIERT 2 2 LD SN % 51F, MDS 2000 4338
i< MDS ORI, RIRICERIRAHHE %2 b O EBb
ns,

¥ & ®

FAB 933870 5 20 R0 < 25X, 721 WHO 4348
PEEIES N, 20O/, %< OlKRMESER S A,
RAEBt, FHZHFERAGICIEE I 2B kic L B
FREENEOND L E9 5 WHO S EADE
FIZHER DS ERO—2 Tk wh E Hbh
5. LipLas, WHO S3EHIZZ < OfifERH 2 %
ZEEo7z, WHOZMHETIE CMML % MDS & b
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Table 7 International prognostic scoring system
Score 0 0.5 1.0 1.5 2.0
Bone marrow blasts (5) <5 5~10 11~20 21~30
Chromosomes Good Intermediate Poor
Cytopenias 0/1 2/3
Cytogeneticss Good : normal karyotypes, -Y, del(5q), del(20q)
Poor: -7, 7q-, = 3 abnormalities
Intermediate : others
Cytopenias Hb < 10 g/dL ; Neutrophils < 1,500/xL ; Plateles < 1X10%/yL
CMML with leukocytes count of more than 12,000/ L was excluded from this scoring system.
Judgements
Low INT-1 INT-2 High
0 0.5~1.0 1.5~2.0 =25

HiE& L, MDS/CMPD & L CH¥EL T\ 5, HIMEREL
D%\ s CMML EFITIZ MDS O & 0 BBl
RO MRS SO, BRSO B T3 W ER)
THIEREDSHIEICIZ D b DX, T8 L5 MDS OHEREH
B T B, IPSS TH O EEFR L, HIMERE
12,000/ L BL D CMML iZ PEHIEEAED S R T
VW% (Table 7)9, ZD X 5 RO FT, FAB73FHD
VERE D— AT % % Bennett 5 MDS 2000 5345 % $21E
L7 DG, MDS 2000 4348 Tk CMML %
MDS I L2 S, HIMEREDS 13,000/ gL A
LFRSEL T\ 5 (Table 3)%,

WHO 234D b 9 — D DUUE A 1E AML Z8HETD
LR 2 20% PLEIB I & R 2 L iedh 5. AHRE

D, InD WHO SHORE S 2 FER L7z, AML %
BT OIFER L 20% LI E T 5 Z YIRS
DEERIIFICH S ld s oz nhs, 2k &d WHO
5D MDS 2T A Y2 50 % <, R Z»E
Shhid o nY, AML 28 TOIFERELER 20%
PLRCEET 57 51F, MDS 4348 & L T id MDS 2000
SN XL VBEERTHY, Pl &b “alE I MDS
FEG” 2/ NRECIED 2 THA S, Lalld WHO 73
¥, MDS 2000 SMEDFENE % ZEEIC T4 Hyfehi L 72
MDS JEfl 2 Hul B U 7223, S 2o O30
IEM & 2 OEERITEZEIC D W TS 2 B TR
SEENDLETHAD.
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The destination of classification for myelodysplastic syndromes
— Based on our experience of RAEB/RAEBt patients

Kazuma OHY ASHIKI

First Department of Internal Medicine, Tokyo Medical University

Abstract

The category “refractory anemia with excess blasts in transformation (RAEBt)” consists of two sub-sets ; one group is
categorized based on the percentage of blasts in the marrow (=>20%) and other is based on the percentage of blasts in the
peripheral blood (=5%). Although a new WHO classification involving myeloid leukemia was proposed, and patients with
more than 20% blasts in BM were categorized as acute myeloid leukemia (AML), RAEBt patients diagnosed by the FAB
classification may consist of two sub-groups. Therefore, utilization of the “MDS 2000 classification” might be useful to
designate MDS patients diagnosed based on the percentage of blasts in the peripheral blood.

{Key words> MDS, classification, RAEB/RAEBt
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