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Myelodysplastic Syndrome

afidfy §asd3 uas auawefs ARduna

MAINDINENT I ISUUNNENFTIWIEINNOINAT

Myelodysplastic syndrome (MDS) Lﬂunq'u
sadlsefifienuAnnfives hematopoietic stem
cell o defective differentiation’ N:ﬂ’aﬂﬁﬂﬁ
2143N*° (median age 60-75 1) KMt : KW
Uszanos 11 fomshidean peripheral blood
cytopenias (anemia, leukopenia, thrombocytope-
nia) wansilansqniinuniy hypercellular uay
# dysplastic features’ Lﬁammg'ﬂwﬁtﬂu MDS
sansofienaneidiu acute leukemia lénnmiau
vl ﬁa&u’luﬁﬁuﬁauﬁqL‘%Uﬂﬂ&jﬂiﬂﬁ'ﬁ preleuke-
mia® fieantu 1982 16ims revise wardauan

51

MDS sanifiu subtypes el French-American-
British group (&N FAB classification® 1%
Mm99 blasts Twdeauaclunszgn dwaues
ringed sideroblasts  WlansEANUALIMILLDY
monocytes ‘lutﬁaﬂﬁqmm'?i 1

Tud a6, 1997 WHO @ifimaviuvau criteria
980 MDS” #sluawnmasiimsw/aswlasmsia
subtypes 909 MDS laglsifl RAEB-+t udthil
blasts Tulanszgnannnit 20% asfiouiiu acute
leukemia W@t} & RAEB autiiatioenilu RAEB-
I (} blast 5-10%) wa¢ RAEB-II (} blast 11-20%)

mm’r‘n 1 Criteria for the FAB-Classification of MDS

Ringed
FAB type* PB blasts (%) BM blasts (%) PB monocytes (%)
sideroblasts (%)

RA <1 <5 <15 uncommon
RARS <1 <b >15 uncommon
RAEB <b 5-20 variable uncommon
RAEB-t >b 20-30 variable variable
CMML <5 <20 variable > 1x10°/L

RA = refractory anemia, RARS = refractory anemia with ringed sideroblasts, RAEB = RA with excess of blasts,

RAEB-t = RAEB in transformation, CMML = chronic myelomonocytic leukemia

10Fuduatiy 17 namvius 2543 uartWaRam 28 nunwuf 2543
damihunduativdasa sruwaify Savds medmesmand
INSUIWMBAMERITWIEMINQN 316 IuUNTAD wanTn Ina,
10400

o [ A L3 L aa
dmiy CMML Farftheiinfiomamendiinaay
CML 310 subtypes 4] 289 MDS faggnene

1uifulsneae myeloproliferative diseases wavsl

Masslafieinsuazingendaduimsladia U9 10 atiufl 1 anman-Twan 2543



52 afify Aavds uar nuane’ f3funa

M1530 unclassifed MDS §wSumefifl blasts tae
M 5% ‘lu1mnszqn & moderate to severe dyspla-
sia (dysgranulopoiesis 3NN 10% UAL/%30
dysmegakaryocytopoiesis 30%)

21929 MDS ﬁﬂﬂﬂ'lﬂﬁ'““qaﬂ&

1. Primary de novo MDS Fareawaslagl
UEme’

2. Secondary %38 therapy-related MDS (7o
Mé’qmn\lc-'ﬁumﬁnmo'\'w radiotherapy, chemo-
therapy %38 chemical exposure 5ﬂmﬁﬁ1ﬁty
983 secondary MDS ﬁawu‘lw:{ﬂmﬁ‘lﬁ alkylating
agents esnwlsenzSonsfia 1w Hodgkin's
disease, multiple myeloma® WuaNNHALUNGD
chomosorme 7 5 UaYARAD 7 1w deletion 109 long
arm 989 chromosome 5 wazv3a 7 fihedulvg
Annanentiu acute leukemia Wawdl short survival
WAINNIAA acute leukemia U7

maaralastlas laeld standard techniques
AanTomUANNAAUING 6 35-64% Twifthe primary
MDS udithldf high-resolution techniques 14
FISH (fluorescence insitu hybridization) VED)
PCR (polymerase chain reaction) analysis 81awy
16t 79%  anufauUn@sanaiduuwy nonran-
dom Faivioieundludiou (numeric) w3alnsy
#59 (structural) ANNAAUNG AWM (aneup-
loidy) deanmsmnemei3emadianas chromo-
some %dlﬁu U monosomy 7, trisomy 8 &
enafnUndradlasssafionnmsmema lvag
chromosome UW&4 1 deletion 984 long arm
994 chromosome 5 (5q-) 1304 translocation 38
isochromosome NaMlAETINWLATNANUNGYDS
Tasllaagtomnafi 2, 3%
5q-

duanufounfvadaslladingdies do

mawf 2 gilimenianuRaunduadasllelu
MDS

AuRinUnG atidnisal
Loss of all or part of chromosome 5 13%
Loss of all or part of crhomosome 7 5%
Trisomy 8 5%
Lossof X or Y 2%
Deletion 20 q 2%
Deletion 17 p <1%

o a a - )
MINN 3 Llﬁﬂdﬂ’ﬂNNﬂﬂﬂm‘ﬂENIﬂTTNI?J’NYIWUT]N
fUTHA (subtypes) 289 MDS”

Subtypes ewAan@fiwuiay
RA 5q
RARS +8, 5q-, -7, t/del (11), 20q-
RAEB, RAEB-t 5q-, -7, +8, +5, 7q-, +21, -y
CMML -7, +8, t/del (12p), +21, -y, 7q

15¥ant4 10-15% 989 primary MDS Uay 50% 289
therapy-related MDS #jthts 5g- sindugmdoann
nh Aewuils 70% uhudrmemmitonumds - ny
1.9:1 ua::mqmﬁ'u (median age) Fawuumne
1seanns 66.5 3 1M anemia (udnuocdidéiny
neutropenia thilsinlsidusnn ueisinwusl thromb-
ocytosis Wa¥ abnormal megakaryocytes LU
nonlobulated il 5q- dnfwennsnilsnd 3
leukemic transformation Useams 25% NS
AnymuTLAonehum 5q Ussnaudne genes 7
GEpY cytokines Wa¥ cytokine receptors MI3NW
Hhe 5g- dnldunnslmfaadumdn aehalsfia
5q~awwu7.u acute lymphoblastic leukemia poly-
cythemia vera Wat pure red cell aplasia (g™
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+7, 1q-

anNRaUN@AGenaialu poor prognosis
e ﬁuéﬂ’aﬂﬁﬂ multiple karyotype alterations
Tumenuas Nowell® wurilugihe o mefid +7
wia 7q- fiieememudeniiogl i 15 dou
Hthy 6 Munmediu acute leukemia melut 1
AMuAAUNG7Y chromosome 7 thnanuldlu de
novo acute myeloid leukemia veneaawuiiu
unbalanced translocation 984 chromosome 1
uae 7 s iAemanemelies 7q LN
namislainy genes Aifiamudéiy

2IMTUATIMIUTAL
Wihe MDS dnfl|imsues  progressive
A 1

cytopenias *m\lﬁun anemia, leukopenia WaY
thrombocytopenia Tﬂaéﬂwanﬁmmﬂﬁmaeha
a A ' d1u . 10 v \11.1
\Penvisavaeetnanle M3 anemia™ iyl
vaeigadaug 45-93%  fieasiomsseumnat
wilosy UNTEeRie M8 heart failure
gl wuld 24-39%  fihuanly

vas i i A4 a4
Uwidhimsiiadedy femquananuiaiden
Meua?  Sufinanmifiees neutrophils A
Un@"* (impaired chemotaxis, reduced phago-
cytic activity)  naunSadendmule 25-45%
v 1al 1 % [ - ol 1 1
Atheaalaifioms finsadacd lisnn wdiuneme
finmadaneaniéiun petechiae, purpura 38 ec-
chymoses WU serious bleeding Hﬂizmm 10%
wudanoanluauas viamaduams® msema
' P \ll/ % I 7 \111 0 ]
nemeaue) loun shale” wole 12-25% usawe
ﬁnvlu%mnmﬁau‘lmgﬂwndu myeloproliferative
diseases  AMmhdunafagihofidu  subtype
CMML wushalaleds 30-50% ula wula 5
25% nmesamhmdscla woldieesn’ enwfia

Undvasimiieensdaunimenwlaun acute febrile

15 (Sweet's syndrome)

neutrophilic dermatosis
urticaria pigmentosa16 WaY granulocytic sar-
coma'’
mswieuulasmaden

Windaauas™" : wu macrocytosis® ¢ iy
918# dimorphic red blood cells 4Msenaude
Wiadoaues 2 Ngx fa hypochromic, microcytic™
Wa¥ macrocytic WU tear drop cells, RBC frag-
ments, nucleated RBC, reticulocyte counts
AMa9 WU basophilic stippling Windoaua

Wiadea | wu myeloblasts, monocytes 1
ANALG subtypes 289 MDS anNAnUNGL0dn
Lﬁamnﬁwu\lﬁvﬁu hyposegmented neutrophils®
(pseudo Pelger Huet phenomenon), reduced to
absent granulation MM cytochemical”
273N reduced myeloperoxidase %38 increased
Ol-naphthyl acetate esterase activity M361373
"N immunological 81AaWU cell surface marker
989988 myeloid Wat lymphoid AnUNG?

flasan MDS i clonal disorders ey
NieMNAUNGYaY  lymphocytes®® e 1o
lymphopenia, MW U2a4 CD4 cell a0a3 CD8 cell
Und wiaiswdntion, natural killer cells 819
O ANNEAINGDI B cells® 81aWY polyclonal
hypergammaglobulinemia 12% 283128 §19)
mmf]umnﬁnﬁ&m%a%qwuﬁau‘luv:{ﬂw MDS

iniden: insadanin wuldiaeluihe MDs
&l subtype RAEB, RAEB-t avwyldniosdu
dm CMML  wunmuniaidand diauni®
SnwnunSaderenalianaivng” (giant platelets)
wawdl hypogranulation ¥ Waiadang
msma\lsmzqn

Tamsvgnludile MDS dawlngjidiu hypercel-

lular WU hypocellularity wWuaen 5% waesinidu

Mimslafinineuazigensaduinalafin 37 10 atiufi 1 snmen-Sunn 2543



secondary MDS” ﬁnmvﬁéwﬁruﬁ‘lﬂumﬁﬁaﬁu
MDS #ofi dyshematopoiesis 915¥naudne

Dyserythropoiesis: WUSNWAE multinuclea-
rity, nuclear fragments, megaloblastoid changes,
i erythroid precursors s daumstasmdnag
WU ringed sideroblasts AResldnwoiAnInGdes]
granules %GGE‘J:SEJU"] nucleus > 5 9 UaY cover
annn 1 1 3 984 nuclear rim®, ringed sidero-
blasts bsildwuiamnzlu MDS wiviu usiiown gl
qua'uq \%u alcohol-induced sideroblastic ane-
mia™", chemotherapy-induced anemia, myelo-
proliferative diseases™ 20MeN isoniazid Waven
$nwn Toulse 5uq33 tn chloramphenicol® way
danud®

Dysgranulopoiesis™: WU hypogranulation
¥ hyposegmentation 984 polymorphonuclear
leukocytes Waedl chromatin condensation
(Pseudo-Pelger Huet anomaly, mqﬂ%”’aﬁ‘un
pelgeroid) uanmnﬁ”’uﬁaawwu ring-shaped
nuclei, nuclear sticks

Dysmegakaryopoiesis: WU micromegakaryo-
cytes” %oﬁﬂmmﬁnwhﬁu promyelocytes’, large
mononuclear megakaryocytes®, multiple small
nuclei megakaryocytes®, hypogranulated mega-
karyocytes®

aify fards uar nuane ffifuna

SrwnuFmulu MDS uazauanfennsnians
Tseilsidl Sroehanilsldurn abnormal localization
of immature precursors™ (ALIP) fiawu blast cells
TungaagsINa1ad bone marrow 3nnMTiay
atﬁ endosteal surface®
Progression maa'[-m

widths MDs flamafiasnanedu acute
myeloid leukemia snnM3anae Sty subtypes™
FamTiof 4

manaediu ALL (acute lymphoid leukemia)
wuldfoeannlu MDs  dwlvgjinidu  case
report MTMAEMENANIY morphology Wit
cell surface marker Wa¥ cytochemistry \usuen
'?"uﬁwﬁty
kemia wuldviaesnniguiiu®

41-43

acute bilineage 8¢ biphenotypic leu-

mameasuenlsa®

Ky MDS dnasdiilymaes cytopenias &
hypercellular bone marrow WUazi erythroid hy-
perplasia  lsnfdimsu/asuuamadanuacla
nseqn adeiu MDS léun

1. Nutritional anemia 1NN1390 vitamin
B12 Wa¥ folic acid WU macrocytes, hypersegmen-
tation of PMNs W blood smear® 81wy leuko-
penia LAY thrombocytopenia 1(5 °lu\1'1ms::qnwu
megaloblastic erythropoiesis MY AR

MmN 4 Llﬂﬂd‘[amﬂlﬁﬂ AML &Y median survival 989 MDS

FAB (Subtype) Progression to AML (%) Median survival (months)
RA 15 44
RARS 10 51
RAEB 40 11
RAEB-t 60 5
CMML 30 13
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U3 Man329 serum vitamin B uat folic acid

2. Paroxysmal nocturnal hemoglobinuria
KiEene chronic anemia ANA intravascular
hemolysis 21anui leukopenia W&¢ thrombocy-
topenia 16 ‘lu‘l‘vﬂianﬁ erythroid hyperplasia®
LLGI’hJﬁﬁﬂ‘l:lm.‘fnad dyshemopoiesis MIATIANAN
Tulanszgniinling - meflasivondienseid ms
979 PNH study (Ham's test, sugar water test,
urine hemosiderin)

3. Autoimmune diseases 11 SLE a1ailny
autoimmune hemolytic anemia 34U thromb-
ocytopenia”’ MyHARLaUUTIGLATMINTA
antinuclear antibody, Coombs’ test

4. Hypersplenism® ugthelne dnifiaan
chronic liver disease WaaH portal hypertension
bitehala mesmahemeaswushnl was liver
stigmata

5. Tuthefifioeion diasusnain hereditary
sideroblastic anemia, congenital dyserythro-
poietic anemia, Fanconi's anemia, Diamond-
Blackfan syndrome, Down’s syndrome, Schwach
-man’s syndrome I@¢ Kostmann's syndrome'’

6. fthy CMML asfiomsusas uaziims
wiaelasmadanadeiy CML (chronic my-
eloid leukemia)’ eedy monocytes B1ANANMAY
?iuanmnmn immature myeloid cells N1IAI
chromosome mn‘l‘nmzqn ﬂ']N'ﬁﬂl.LLlﬂ‘C:\’Ldﬂ\W']ﬂ
wu £(9;22) T CML

7.ttt hypoplastic MDS’  @1aueNennan
aplastic anemia MIWUANWAY dyshemopoiesis
T3aM3ATA chromosome aviaelumyifiast
MDS

8. Erythroleukemia® auwy erythroid cells
NN 50% 1u1mnszqnuazwu non erythroid

cells #i blasts > 30%, erythroblasts NanwWoA
dysplastic # multilobulated nuclei with megalo-
blastic features
mawennsaleaslsn s

fha¥efiiafla shorter survival 1éurt anepon,
anemia, neutropenia, thrombocytopenia, 3144
blasts 1%1?1715::@11 extensive dyshemopoiesis,
abnormal central clustering of immature precur-
SoIS Ml‘nn%gn (ALIP score) increased numbers
984 circulating CD34 cells, abnormal cytogenet-
ics (Tmummz chromosome 5, 7), secondary
MDS, expression of mdr-1 phenotype” uay
RAS oncogene mutations %138 activation®™

hﬁ’-uQﬁuHﬁnﬁm International Prognostic
Scoring System uﬂ‘i’lu MDS Lﬁ'aazuanﬁq
outcome waw survival 389%the TasuldlFur”

1. 9 blasts Wlanseen

<5%  MAguuu 0

510%  IMAZUuW 05
11-20%  |vezuu 15
21-30%  MAsiuW 2.0

2. emufiaUndvadlasiulas
2.1 normal karyotype, y-, 5q-, 20q- fia
u good prognosis Tazuuu 0
2.2 abnormal chromosome 7 %305ANN
AnnAdoust 3 10t 3wl faiiu poor prognosis
Thazuuu 1
2.3 emaAeninfiaehaiu s 21 uaw 2.2
Tazuuu 0.5
3. NMe cytopenias #3léur hemoglobin o
77 10 g/dL, absolute neutrophil counts #aENN
1,500/UL \nSaLdaaNaLnd 100,000/jUL
31 Lifl cytopenia ¥3ad 1 athe W
ALUUU 0
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3.2 §i cytopenia 2 ¥39 3 EhalWATLUU

1 Glavhsn i overall score WdhssnsnUaN
M4 median survival \lﬁm‘ﬂ\lﬁ 5
MM

ms¥n MDS Juy subtypes UAYDIMNITD
dhudiuindty fhefidu RA uay RARS Wiay
n#l leukemic transformation %aeuaLd median
survival @ M3l supportive care ¢t blood
component replacement WaY supportive care
fue) Bl standard MWK growth factors 1u
erythropoietin (EPO) granulocyte 38 granulo-
cyte-monocyte colony stimulating factors (G-
"CSF, GM-CSF) interleukin 3 (IL-3) thrombo-
poietin (TPO) We3nnme cytopenias £l in-
vestigational 8¢ uasflasmnenmaiiidinamg
Jeonabimnzanludihele  fwefifu RAEB,
RAEB-t filamaaznaneniu acute leukemia 1610
ﬁd&umi‘lﬁ chemotherapy 219dunLMInNNT
Twiftheifiaon unsil HLA identical siblings
219UV bone marrow Y138 peripheral stem
cell transplantation Wl long term survival
Useanne 40% UGN treatment-related death 25-
40% M3 corticosteroids™ WY biclogical treat-
ment 8thau 19 interferons® wurh baila
M%3NMAE chemotherapy

1. mﬂﬁ single agents m‘i'ﬁuvlﬁuﬁ cytara-

@151 4 International Prognostie Scoring System

bine10 mg/m*/d \hleRamils 38 continuous in-
travenous infusion N 12 Falwa 1421 4 s
fnwmas ECOG (Eastern Cooperative Oncology
Group) La¥ SWOG (Southwest Oncology Group)
L'Lﬁﬂutﬁ&luﬁum{lﬁ supportive care WU’inEﬂ?U
23% & response §9eN 1§ median duration of re-
sponse S 8 \Fau Wiy supportive care
udlaiuanenaiu usmurnlungudilaen Smaiia
infection 8nNNI® etoposide (VP-16) Way hydrox-
yurea ﬁmﬂﬂuﬁﬂ’m CMML” response rate 21N
hydroxyurea 60% Lflal.ﬁtlljﬁu 36% N VP-16
response duration ann u hydroxyurea (24
\Pau VS 9 1hiaw) topotecan ‘%dtflu topoisomerase
I inhibitor  #afuenil¥¥nm solid tumors 1w
suSalan apSesold 6aidantdlu MDs” lauld
2910 2 mg/m’ continuous IV infusion {Dum
5 fu wun el CR fla 25%

2. MW combination chemotherapy o
LY acute myeloid leukemia (94 (Ara-C +
anthracycline) Wuiwamsnmbia Waieusy
AML # lower response rate, higher mortality
WA shorter survival Kanatarjian® Tenugie
MDS uay secondary AML Favaa 112 e wuh
CR rate Tungu MDS 15% diaifieuiiu 37%
NN AML Wa median survival 21 et Tunga
MDS Wity 45 S lungs AML

Overall score Median survival (y) AML risk
Low 0 94
Intermediate
1 (0.5-1.0) 33
2(15-20) 3.3
High > 2.5 0.2
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nMam allogeneic bone marrow transplantation
(BMT)

Lfltamné'ﬂw MDS dmlngflangnn Hathuds
fehududwioefisnansmh BMT 16 namlas
sqanmsinmaemaiesnii WU long-term
survival Usvath 40% Uavdl treatment related
death 25-40% fladefiouani poor outcome
oun 914NN 40 T chemotherapy resistant
disease, longer disease duration, presence of
excess blasts, cytogenetic abnormalities, el
cytoreduction nawyh BMT Way preparative
regirnen39
MeINAIE Hemopoietic growth factors

dosnmazdenuléueslu MDS dhedw
Ingyindaaldsuidandutazdy  annifions
wnsndfau 6igu transfusion reactions (4w

o4 ANy pulmonary insufficiency), transfusion

related infection Wa¢ secondary hemochromato-
sis Mfmﬁuwudw recombinant human erythro-
poietin (EPO) &150%n 1 erythroid responses
dtsvaran 20-30% va9fthe™ Taswwizrihe
RA, RARS oy MDS #ifieh baseline erythro-
poietin level < 100 mU/mL asaauauadldia®

&3 GM-CSF wa¢ G-CSF Wuiwn ¥ neu-
trophil S mamANaue s ol EPO wuh
vlirmeAadtm Suaashoed Ssynergy swing
growth factors Fa 2 9007 Ustanok 50% T84
fheiiinsdeatn Sududealiie G-CSF uay
EPO 1\ maintain erythroid response®™

athalsfienn growth factors want fhafinen
uws uaztialsifiefu standard treatment uifgiiu
mslienundiheRemsiarson imsnzanudie
79 1 lowequnssnwndihe MDS anavihmad
LLu::mmu;ﬂﬁl !

Diagnosis

Stable disease

Progression

Observation

Progressive disease

Supportive care
(antibiotics
transfusions,

growth factors)

»
»

RAEB + t RA + RS
Bad CMML Good CMML
Bad risk Better risk
CLINICAL TRIAL
Cytotoxic therapy ~ Biological therapy
BMT BMT

U 1 udamsinngihe MDS™

NsEmlafisaneuasgemaaduinelafia 19 10 atufl 1 anmen-Tuen 2543
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