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Clinical Importance of Morphological Multilineage Dysplasia
in Acute Myeloid Leukemia with Myelodysplasia Related Changes

Sang Hyuk Park, M.D., Hyun-Sook Chi, M.D., Seo-Jin Park, M.D., Seongsoo Jang, M.D., and Chan-Jeoung Park, M.D.

Department of Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Background : AML with myelodysplasia related changes (AML MRC) is known to show a poor prog-
nosis compared with de novo AML, but controversies exist about the prognostic impact of multilin-
eage dysplasia (MLD) among MRC. We investigated the prognostic impact of MLD in AML MRC.

Methods : A total of 357 patients newly diagnosed as AML at Asan Medical Center from January
2001 to December 2005 were analyzed. They were diagnosed and classified as AML with recurrent
genetic abnormalities, AML MRC, and AML not otherwise specified (AML NOS). Prognostic markers
including overall survival (OS) and event free survival (EFS) were obtained through retrospective
analysis of electronic medical records.

Results : AML MRC patients showed a lower complete remission (CR) rate (44.7% vs. 64.9%, P=
0.002) and shorter OS (297 vs. 561 days, P=0.004) and EFS (229 vs. 374 days, P=0.004) than AML
NOS patients. Patients with MLD among AML MRC also showed a lower CR rate (37.7%, P=0.001)
and shorter OS (351 days, P=0.036) and EFS (242 days, P=0.076) than AML NOS patients. However,
among AML MRC patients, there were no differences in OS, EFS and CR between patients with and
without MLD.

Conclusions : AML MRC patients showed a lower CR rate and shorter OS and EFS than AML NOS
patients. AML MRC patients with MLD showed similar results and their prognosis was not different
from those without MLD. MLD findings among AML MRC could be an independent poor prognos-
tic factor in de novo AML. (Korean J Lab Med 2010;30:231-8)

Key Words : Prognosis, Multilineage, Dysplasia, AML, Myelodysplasia, Related, Changes

M 2 ic abnormalities, AML RGA)©| §1-& off XdkalA] €}, AML
RGA= t(8:21)(q22:q22), inv(16)(p13.1q22)/t(16;16)(p13.1;
ol gATA AT M EH(AML with myelodyspla— q22), t(15:17)(q22:q12), t(9:1D)([P22:q23), t(6:9)(p23:q34),

]
sia related changes, AML MRC)-& SFHMDS)
O] HE = MDS ¥ NZ[HEHE o4 = 27F4] o]

AGolA 50% o2 oF ol k= FEjHE] tAgeld
AJ(multilineage dysplasia, MLD)?] }= 2rjof| A wrzd ol

= AR BA|EEEO] 20%5 WL AEEA X7 ¥
o[t AML #H HHEA Ao AHAML with recurrent genet—

T4ol

Received : November 9, 2009

Revision received : March 23,2010

Accepted : April 30,2010

Corresponding author : Hyun-Sook Chi, M.D.
Department of Laboratory Medicine, Asan Medical Center and
University of Ulsan College of Medicine, 388-1 Pungnap 2-dong,
Songpa-gu, Seoul 138-736, Korea
Tel : +82-2-3010-4502, Fax : +82-2-478-0884
E-mail : hschi@amc.seoul kr

Manuscript No : KJLM09-131

ISSN 1598-6535 © The Korean Society for Laboratory Medicine

231

inv(3)(q21g26.2)/t(3:3)(q21:626.2), t(1:22)(p13:ql3) 5°] 4
sh MDS ¥ AlZZ{-48H o] idoll= AML RGAOI st
A= FAAo1Yel 7S sl EAY BolAY B
5,7,9,11,13% FMA| 9] ZFek A4 T 1281 XA T A4
Al gl oy 71x]9] 8 MK balanced translocation)”} 43t
CHl. AML MRC+= ARt AE3 0455 2 Holw 11 9] g
Aol A B3k CD7, CD56 o d o] st delA glom
s Eo] o2 AMLO] HIsl Wil ARt ol o] &
SR} o 57 $£2] rhar A QIeHL, 21 MLDE &4t
3h AML MRCO| ¢tz YR e 2= $4] 32 |55 Hol
A|RE 19 g ol o] A5 HjAIgt MLDO| =442l ¢
A2 ] Aol thsfjAl= =7to] glof St ool AR=
7)ol A AfZo] Zeke 3572 AML 35 tiide

A

50
e

o]
2 e



232

2 AML MRC 3404 MLDS] 94 9jojo] vis) £4J5k1
A steiek

20019 195 2005\ 128714 Akt A&obihE o]l
A AMLE A& Xehihe 35742 $AE-S thf o= shoint.
= =2 2008 7HAE WHOERFO! 9al AML RGA,
AML MRC, "[3-5 AML (AML not otherwise specified, AML
NOS)=Z #5312 H[1] AML M3 (French American British,
FAB £7)& A3t ﬂXP—% Atk & cytarabine 100-200
mg/m?*A A1 UFE 797F AL AT idarubicin 12 mg/m?
= A1YFE 397 MY Aok 1AF B R=A &g Wkl
A& A2 1497 AlRYeE S Aol A 2] 5%E |
= A$ 5Y 8822 cytarabine 5¢, idarubicin< 2¢7F
Fofsle 22t Wl e 25 Wlth hddells S99 Al
&7} 25% o)de UEhlaL RAEZEE0] 5% B[Rkl H =
ShlaL ehdelol =Edh A5 cytarabine¥t anthracy—
cline® & o]20i7l 33]9] T WS AF Wkt AML M3
A= all-transretinoic acidol] 713 QWS A8
tem HLAZL dAJste 3027t Sl 3l 2] 4-foll=
1A} e ks) AFefoll Al Zaol A AR QLT

2. MA| &XF Y AML MRC &HAfe] & EM 2l off

o

BE S5 AU, I, FAB B, A 3 87 4

AIZEG, SRAIZAA Ak, A o4 5, FLTSITD
(Fms-related tyrosine kinase 3 internal tandem duplica—
tions), FLT3 D835 w¢IHo] f-7, F44AL & edas), A
W A e thal RS FPHOE Fustel 24t
stodct ol B4 9o AANEI IR U SAYAE TS

FEla dgE tH oﬂ ﬂ%oH AML MRC W}a} AML NOS

3. AML MRC EXIe| 223 o= H|uw

AML MRC 82}1E o)A MDS H2o] ‘21% 7<% MDS a3
3 s

EFASHA oAk &2 MLDE 2
o] ehdslE, AbgE, AAE7IRE B FARAET I

r:i =

Korean J Lab Med 2010:;30:231-8

v w3}lch, MLDE 2008 WHO E-5of| whe} Aojw 27) o]
F] AGelA 50% o2l oF Aol W E A= o8t
oH1] #7402 MLDE 45 AML MRC 42} MLDE
FHFslA] 92 AML MRC &0l tj3f] 22 H| & Algstoict,
4. AML MRC = MLDE SHis AML MRC &t}
0|2f2| atxt=te| o % H|w

MRC ¥ MLD7} of| o] nj2]= F3S £4517] 918l AML
MRC &4} T+= MLDE 55FH AML MRC #xe} o] 2] &4}
2 o] 7 o 7] e, APE, AR 2 R
AYPE7 IS vl asloinh, F7H 0= 0]]9] 82} F 1(8;21)
(022:022), inv(16)(p13.1922)/t(16;16)(p13.1;q22), t15:17)(q22;
ql2) 59 £2 %5 Hols AEZRHATH oL Hol= &

A5 A0JE T 22 vl A,

5. 0431 H=2| ol =0l 0|X|= F&ol CHEH CHHEREN

N

AR EZ17E, FARAE7I1L, ddele, AdEol viA=
ofg] o] e 24| H8f AF, a4 o, HAEEE,
s

¢, MRC % MLD®| &4, FLT3 E¢Wo]
of W] theh th e AlS AlYskI

/\1]_:50 z{ﬂ;ﬂ o] 1

6. SH A2l

d, P, AUE, AFLE, FLT3 5AWo] o452 H]
o= Chi square testS Al¥8IRIL A5, & 42, BA|EL
&0 nlaofE Student t testS AlsICE AAYE7|7
9 FAYAZE77HY] vl Kaplan—Meier ¥ log—rank
testE AlFEFGITE, oo m] 2= ol thgh chHwREA ol
oliy ZX|AE A 1 Cox's proportional hazard model
= ARgsto] ¥ E(hazard ratio) S TFoH3Th e 24
oflX= FEHAS Aldste] Pk A%lal PEke] 0.05 mRkY
o A2 foJsirtal RS,

Z

1. M&| X} 2 AML MRC EHXle] MK EM Tl o

T

A 357 ¢] 3k2} % AML RGA, AML MRC, AML NOS=
Z+7F 1157(32.2%), 9478(26.3%), 1487 (41.5%)01%th. AML



Park SH, et al., Clinical Importance of MLD in AML MRC

MRC 37} AML NOS $Hajo]] vlal] slmgzylo] bk

HA(Q.5 g/dL vs, 9.0 g/dL, P=0.09) W& 45, 100/;4L
vs, 10,800/uL, P<0.001) W 2A|3ZE-8(50.5% vs. 66.1%, P<
0.0000] Yeker] FLT3TITD EXHOl7F 2 %131(5.1% vs. 17.4%,
P=0.011) &* MﬁHgOl koW (44.7% vs. 64.9%, P=0, 002)
AFGEO] B2 S HATHT6.6% vs. 64.9%, P=0.054), %
ARYE7IZE B FAPAYE7)7E] Blae] A AML MRC WVP
AML NOS gHzjof| Hlal] HABE717H297Y vs, 561U
0.004) ¥ FAHBZ717H229Y vs. 374Y, P=0.004)°] é%‘zk
il AML RGA #HAteto] Hjuof A e AuE HIrH(P<
0.001) (Fig. 1, Table 1.

B

Overall survival

10 + — RGA
\, — MRC
NOS
08 L | RGA-censored
| MRC-censored
NOS-censored
‘_§ 0.6
S B P<0.001
=]
7]
S
8 04 +
P=0.004
02|
00 |
| | | |
0.00 1,000.00 2,000.00 3,000.00

Survival (days)

Cum survival

233

2. AML MRC &xl2e| A224 (|5 H|w
AA| 9498 9] AML MRC 3} & o]" MDS g
271 99(9.6%), MDS A A ZSH8HA oA} Hol 3

3278(34.0%), MLDE &5t @417} 5378 (56.4%) 0] Atk A

AEZIZE S FARAETIES Al 2 B R Zol7) (R
thFig. 2). MLDE S¥1al 3kjoll 4] MDS 3t Al Z-5-2sH

oS Bl bt bl o] W ek H 9 0™ (37.7%
vs. 59.4%, P=0.052) ©]d MDS &< H¢l sxpict AptsE
o] 2=9IH81.1% vs. 22.2%, P<0.001) (Table 2). L&t} MLD
= FHISF AML MRC 34k} MLDE 55F61A] 98 AML MRC

Event free survival
10 |- — RGA
— MRC
NOS
08 L | RGA-censored
| MRC-censored
NOS-censored
06
P<0.001
04+
P=0.004
02
00
| | | |
0.00 1,000.00 2,000.00 3,000.00

Event free survival (days)

Fig. 1. Comparison of overall survival and event free survival in 357 patients among 3 AML groups according to revised 2008 WHO clas-

sification.

Abbreviations: RGA, recurrent genetic abnormalities; MRC, myelodysplasia related changes; NOS, not otherwise specified.

Table 1. Clinical characteristics and prognosis in 3 AML groups

Clinical variables AML RGA (N=115) AML NOS (N=148) AML MRC (N=94) P value*
Age, median (range) 42 (2-80) 45 (1-82) 53 (2-79) 0.362
Hb (g/dL), median (range) 8.8(2.6-14.7) 9.0(3.6-15.1) 8 5(3.2-11.6) 0.09
WBC (% 1,000 juL), median (range) 8.4 (0.4-239.4) 10.8 (0.7-333.4) .1(0.3-246.0) <0.001
Platelet ( x 1,000 juL), median (range) 44.0(5.0-511.0) 57.0 (2.9-302.0) 42 5(6.0-433.0) 0.992
Blast (%), median (range) 66.8 (20.2-96.2) 66.1(5.2-98.8) 50.5 (16.4-96.2) <0.001
FLT3ITD mutation 100.0% 17.4% 51% 0.011
FLT3 D835 mutation 14.7% 7.6% 5.0% 0.605
CR 79.1% 64.9% 44.7% 0.002
Relapse 26.1% 30.4% 29.8% 0.919
Death 26.1% 64.9% 76.6% 0.054
OS (days), median 1,455.0, P<0.001' 561 297 0.004
EFS (days), median 1,294.0, P<0.001" 374 229 0.004

*P value, NOS compared with MRC; 'P value compared with MRC.

Abbreviations: RGA, recurrent genetic abnormalities; NOS, not otherwise specified; MRC, myelodysplasia related changes; WBC, white blood cells;
FLT3, Fms-related tyrosine kinase 3; ITD, internal tandem duplication; CR, complete remission; OS, overall survival; EFS, event free survival.
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Fig. 2. Comparison of overall survival and event free survival of AML MRC patients among 3 subgroups.

Abbreviation: MLD, multilineage dysplasia.

Table 2. Comparison of OS, EFS, CR and death rate among subgroups of AML MRC

Median (days)

Type and description CR Death
oS EFS
Prior MDS history (N=9) 113.0 97.0 33.3% 22.2%
(P value compared with MLD) P=0.712 P=0.504 P=0.800 P<0.001
MDS related cytogenetic abnormality (N=32) 234.0 184.0 59.4% 84.3%
(P value compared with MLD) P=0.749 P=0.391 P=0.052 P=0.704
MLD (N=53) 351.0 242.0 37.7% 81.1%

Abbreviations: OS, overall survival; EFS, event free survival; CR, complete remission; MRC, myelodysplasia related changes; MLD, multilineage dysplasia.
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Fig. 3. Comparison of overall survival and event free survival of AML MLD patients compared with other AML.
Abbreviation: MLD, multilineage dysplasia.
Table 4. Comparison of OS, EFS, CR and death rate between AML MRC and other AML
Median (days)
CR Death
oS EFS
Other AML (N=263) 994.0 579.0 71.1% 47.9%
(P value compared with AML MRC) P<0.001 P <0.001 P <0.001 P<0.001
Other AML, good prognostic cytogenetics excluded (N=156) 556.0 3730 65.4% 64.7%
(P value compared with AML MRC) P=0.004 P=0.007 P=0.001 P=0.049
AML MRC (N=94) 297.0 229.0 44.7% 76.6%
Abbreviations: OS, overall survival; EFS, event free survival; CR, complete remission; MRC, myelodysplasia related changes.
Table 5. Comparison of OS, EFS, CR and death rate between AML MLD and other AML
Median (days)
Type and description CR Death
0S EFS
Other AML (N=304) 858.0 463.0 68.8% 51.0%
(P value compared with MLD) P=0.002 P=0.011 P<0.001 P<0.001
Other AML, good prognostic cytogenetics excluded (N=197) 517.0 309.0 62.9% 66.0%
(P value compared with MLD) P=0.125 P=0.274 P=0.001 P=0.034
AML NOS (N=148) 561.0 374.0 64.9% 64.9%
(P value compared with MLD) P=0.036 P=0.076 P=0.001 P=0.028
MLD (N=53) 351.0 242.0 37.7% 81.1%

Abbreviations: OS, overall survival; EFS, event free survival; CR, complete remission; MLD, multilineage dysplasia.
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Table 6. Factors associated with OS, EFS, CR and relapse rate

Korean J Lab Med 2010;30:231-8

oS EFS CR Relapse
Variables HR P Adverse HR P Adverse HR P Adverse HR P Adverse
(95% Cl)  value effect (95% ClI) value effect  (95% Cl) value effect (95% Cl)  value effect
Age 2.49 0.001  >60 2.80 <0001  >60 0.20 0.004 >60 2.02 0.192 -
(<60 vs. >60) (1.42-4.36) (1.67-4.70) (0.06-0.61) (0.70-5.82)
WBC (<20,000/ulL 1.31 0308 - 1.10 0.706 - 0.61 0336 - 0.38 0.072 <20,000
vs. >20,000/uL) (0.78-2.20) (0.67-1.80) (0.22-1.67) (0.13-1.10) ul
Blasts 0.74 0213 - 0.58 0019 <60% 117 0748 - 057 0.228 -
(<60% vs. >60%) (0.46-1.20) (0.37-0.91) (0.45-3.01) (0.23-1.42)
MRC (Yes vs. No) 1.95 0.023  Yes 1.86 0.025  Yes 0.28 0.030 Yes 1.47 0.475 -
(1.10-3.46) (1.08-3.20) (0.09-0.88) (0.51-4.23)
MLD (Yes vs. No) 1.87 <0.001 Yes 1.69 0.002  Yes 0.25 <0.001 Yes 0.73 0.384 -
(1.33-2.64) (1.20-2.38) (0.13-0.46) (0.37-1.47)

Abbreviations: OS, overall survival; EFS, event free survival; CR, complete remission; HR, hazard ratio; WBC, white blood cells; MRC, myelodysplasia

related changes; MLD, multilineage dysplasia.
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