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[Abstract] Objective To analyze the clinical characteristics and prognosis of patients with
myelodysplastic syndrome (MDS) with a bone marrow nucleated erythroid cell proportion of greater than
or equal to 50% (MDS-E). Methods The clinical characteristics and prognostic factors of patients with
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MDS-E were retrospectively analyzed by collecting the case data of 1 436 newly treated patients with MDS
diagnosed in the Institute of Hematology and Blood Diseases Hospital, Chinese Academy of Medical
Sciences from May 2014 to June 2023. Results A total of 1 436 newly diagnosed patients with complete
data were included in the study, of which 337 (23.5% ) patients with MDS-E had a younger age of onset
and lower neutrophil and platelet counts compared with those in patients with an erythroid cell proportion
of less than 50% (MDS-NE) (all P<0.05). The proportion of MDS cases with ring sideroblasts (MDS-
RS) was higher in the MDS-E group than in the MDS-NE group, and multi-hit TP53 mutations were more
enriched in the MDS-E group than in the MDS-NE group (all P<0.05). Among patients with MDS-RS,
the frequency of complex karyotypes and the TP53 mutation rate were significantly lower in the MDS-E
group than in the MDS-NE group (0 vs 11.9%, P=0.048 and 2.4% vs 15.1%, P=0.053, respectively).
Among patients with TP53 mutations, the frequencies of complex karyotypes and multi-hit TP53 mutations
were significantly higher in the MDS-E group than in the MDS-NE group (87.5% vs 64.6%, P=0.003 and
84.0% vs 54.2% , P<0.001, respectively). Survival analysis of patients with MDS-RS found that the
overall survival (OS) in the MDS-E group was better than that in the MDS-NE group [ not reached vs 63
(95% CI 53.3 — 72.7) months, P=0.029]. Among patients with TP53 mutations and excess blasts, the OS
in the MDS-E group was worse than that in the MDS-NE group [6 (95% CI 2.2 — 9.8) months vs 12
(95% CI 8.9 - 15.1) months, P=10.022]. Multivariate analysis showed that age of =65 years (HR =2.47,
95% CI1.43 —4.26, P=0.001), mean corpuscular volume (MCV) of <100 fl (HR=2.62,95% CI 1.54 —
4.47, P<0.001), and TP53 mutation (HR=2.31, 95% CI 1.29 — 4.12, P=0.005) were poor prognostic
factors independent of the Revised International Prognostic Scoring System (IPSS- R) prognosis
stratification in patients with MDS-E. Conclusion Among patients with MDS-RS, MDS-E was strongly
associated with a lower proportion of complex karyotypes and TP53 mutations, and the OS in the MDS-E
group was longer than that in the MDS-NE group. Among patients with TP53 mutations, MDS-E was
strongly associated with complex karyotypes and multi- hit TP53 mutations, and among TP53- mutated
patients with excess blasts, the OS in the MDS-E group was shorter than that in the MDS-NE group. Age
of =65 years, MCV of <100 fl, and TP53 mutation were independent adverse prognostic factors affecting
OS in patients with MDS-E.
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4 B WHO (2016) (P=0.001) , 38 & WHO (2022)
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PR LN LT A [ % , MCIQR)] 0(0~2) 0(0~7) 0(0~1) 7=4.38 <0.001
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SF3B1 S AR 2R TG IHEE L (FR2),

= ff TP53 %45 MDS 4 1 MDS-E 5 MDS-
NE (115 RIS 56 2 FFAIE

195 (9l s F G TPS3 JL R 287, Hoh MDS-E
HH 5011 (25.6% ) ,MDS-NE &% 14511](74.4% ) ,
WO 4 HL A5 & B MIDS-E 41 f8 & 47 % 58 /) | Il iE EPO
AKCETEAR, 0 I ZREL A0 A 43 b . LDH 7K P34 4k 2
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iz OS B[R] 22 S Jege i X [13(95%CI 8 ~ 18) 1>
HXF25095% CI111~39)41~H ,P=0.421](K 3C),
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B T Y LT A 43 EE TR AR ANC L PLT,
5 Wang 55 SR IAR — 3 (IR R R E 5T
.3 HR FAWFIE MDS-E H 43 5 583 B2 5 9 21
F I 83 o FE12 43 By [, MDS-E 8 35
MDS-RS Lt (5 b B 2 & T MDS-NE, 5 Bennett
SEMEE LR — 5, 3% % 5 MDS-RS &R ML A7
K TSy Pt AL )7 T, MDS-E 3% H TP53 %8
AR R i, Hoh 24T TPS3 ARG H R Wtk i

T MDS-NE 41, 11 FE 1 OB 78 76 AR 99 ALL 1 I AR
HRF O AETC W 25 S X AT RE S AL I R
BN TPS3 588 f th HA 56, {HTP53 58748 521
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HGBJ[g/L, M(IQR)] 74(65~91) 73(63~89) 76(69~93) =143 0.153
ANC[*10°/L, M(IQR)] 1.84(1.16~2.74) 1.86(1.14~2.67) 1.84(1.26~2.97) 7=0.99 0.319
PLT[x10°/L, M(IQR)] 158(73~249) 164(98~261) 155(68~243) 7=0.63 0.530
PRZLLT 4 43 [ %, MUIQR)] 1.65(1.04~2.80) 1.91(1.11~3.39) 1.61(0.94~2.61) =145 0.146
MCV[fl, M(IQR)] 103.6(96.3~110.3) 104.1(96.3~113.0) 103.5(96.2~109.6) 7=0.95 0.344
BRI AR L[ %, MCIQR)] 1(0~2) 0.5(0~1) 1(0~2) ~=1.92 0.055
LDH[U/L, M(IQR)] 199(161~261) 181(154~221) 208(173~274) =177 0.077
I 2R I [ug/L , M(IQR)] 629(372~1142) 717(417~1241) 541(342~1070) 7=0.76 0.449
1liL3% EPO[U/L , M(IQR)] 384(101~758) 447(91~762) 320(104~755) 7=0.54 0.591
FRRPH AL AN [% , M(IQR)] 28(18~48) 30(20~52) 26(16~44) =133 0.184
LLREBRH(%)] 98(85.2) 41(97.6) 57(78.1) 1=8.08 0.004
KR KT W H1(%)] 65(56.5) 23(54.8) 42(57.5) $=0.08 0773
EERRKERHIHI(%)] 81/113(71.7) 32/42(76.2) 49/71(69.0) $=0.67 0.413
HREL AL 2~3 H B (%)] 12/114(10.5) 2/42(4.8) 10/72(13.9) r=1.48 0.224
e A AR BB A (%)]
-5/5q- 1/105(1.0) 0/38(0.0) 1/67(1.5) Fisher 1.000
-7/7q- 3/105(2.9) 1/38(2.6) 2/67(3.0) Fisher 1.000
+8 16/105(15.2) 6/38(15.8) 10/67(14.9) ¥=0.01 0.906
20q- 13/105(12.4) 6/38(15.8) 7/67(10.4) =024 0.624
BHHHR 8/105(7.6) 0/38(0.0) 8/67(11.9) Fisher 0.048
IEH A 58/105(55.2) 23/38(60.5) 35/67(52.2) $=0.67 0.412
IPSS-R YL (R 20 [ 1611 (% )] $'=4.00 0.045
Wt/ 2% 96(91.4) 38(100.0) 58(86.6)
EIMN2E 9(8.6) 0(0.0) 9(13.4)
IPSS-R FiUJ5 43 4[4 (%)] Fisher 0.054
AR 94(89.5) 37(97.4) 57(85.1)
= fE e 11(10.5) 1(2.6) 10(14.9)
FEF AR [151](% )]
SF3B1 71(61.7) 28(66.7) 43(58.9) x=0.68 0.410
ASXLI1 22(19.1) 11(26.2) 11(15.1) ¥=2.13 0.144
TET2 17(14.8) 4(9.5) 13(17.8) =1.45 0.228
U2AF1 14(12.2) 4(9.5) 10(13.7) ¥=0.44 0.510
TP53 12(10.4) 1(2.4) 11(15.1) Fisher 0.053
RUNX1 9(7.8) 5(11.9) 4(5.5) ¥=0.77 0.382
DNMT3A 9(7.8) 5(11.9) 4(5.5) 1=0.77 0.382
SETBPI 7(6.1) 3(7.1) 4(5.5) Fisher 0.705
EZH2 5(4.3) 1(2.4) 4(5.5) Fisher 0.651
Muliti-TP53 4(3.5) 0(0.0) 4(5.5) Fisher 0.295
SRSF2 4(3.5) 1(2.4) 3(4.1) Fisher 1.000
CBL 3(2.6) 2(4.8) 1(1.4) Fisher 0.553

i MDS:HHER A R R SRR E ; MDS-RS FEIRIR B LI 21 20 i 38 22 49 MDS ; MDS-E : 5 B84L & L fil1=50%) MDS ; MDS-NE . ‘B #f4L & b
$1<50%) MDS ; MCV : *F-H 21 4R ; LDH - ZLAR B S0 ; EPO - A2 21 41 it A= i 3R s TPSS-R AT 1Y I PR U A443 2 48 s Multi-hit TPS3: 24Tk

TP53 %78
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A RES AR AY IR AR L B 52 2 A% 2 L9 R TPS3
GG ARA O, WA AT R T IX 4L %) EPO
A7 IO S (H T JC AR S SCRR S A7 1 it
— 9% . BRI T TPS3 78 MDS H 1) i 5 F 5%
BB A A [ A 6k PUIR 2 | 9 7 e S5 Y LE

e H B A WL 22 3T i TPS3 R Bl TPS3

FRAF G B = Y R AR A 22 . MR DR ARGE
21 ZIG A KA TPS3 AR BB TP I 3 o ASHFSY
R, TEAE TPS3 RAZ F 34, MDS-E 41 A A7 AR X B
25, N BE S T R A A L K 24T TPS3 K
HRA G, FERI R AE R IR IR A0 i s 2 j g b AR A
25 A REFIZ R A T S R U2 Y

F3  fETP53 23451 MDS H 3% 1 MDS-E 5 MDS-NE IIff A I SZ 56 28 4R F L s

I PRAFAE AER(195 ) MDS-E(50 1) MDS-NE( 145 f) SeiHE PIH
BHHI(%)] 133(68.6) 38(76.0) 95(66.0) 7=1.73 0.188
ERR [, MUIQR)] 61(53~66) 58(46~63) 62(55~68) 7=3.52 <0.001
HGB[g/L, M(IQR)] 75(64~88) 77(64~91) 75(65~88) 7=0.09 0.931
ANC[*10°/L, M(IQR)] 1.09(0.55~1.84) 1.02(0.64~2.20) 1.13(0.52~1.77) 7=0.31 0.755
PLT[x10°/L, M(IQR)] 51(26~89) 44(25~75) 53(27~89) 7=0.75 0.452
LT A 43 L[ %, MCUIQR)) 1.49(0.73~2.23) 1.90(1.07~4.15) 1.40(0.63~1.98) 7=3.11 0.002

MCVI[fl, M(IQR)]
AR AR A L[ %, MCUIQR)]
LDH[U/L, M(IQR)]

97.1(90.4~104.4)
4.5(1.5~10.0)
223(166~359)

96.0(89.9~101.7)
3(1~6)
296(187~438)

97.8(90.4~104.8)
6(2~11)
212(164~307)

z=1.56 0.119
z=3.20 0.001
z=2.56 0.011

LI H[ng/L, MUIQR)] 444(288~794) 440(287~733) 447(288~801) z0.11 0.912
1i3# EPO[U/L, M(IQR)] 130(42~444) 117(30~178) 153(52~521) z=3.15 0.032
IRARBRKLLN LT 4 [ % , M(IQR)] 2(0~13) 5(1~14) 2(0~12) 7=1.50 0.134
LREBRHH(%)] 137(70.6) 48(96.0) 89(61.8) 7=20.92  <0.001
PREEFHIHI(%)] 103(53.1) 22(44.0) 81(56.3) =224 0.135
ERREBSEH(%)] 170(88.5) 46(93.9) 124(86.7) 7=185 0.174
BRELT AL 2~3 B (% )] 47(24.7) 11(22.9) 36(25.4) 7=0.11 0.735
Yot (AR BU BH P B 514 (% )]
-5/5q~ 99/175(56.6) 31/48(64.6) 68/127(53.5) 7=1.73 0.189
-7/1q- 62/175(35.4) 19/48(39.6) 43/127(33.9) 7=0.50 0.480
-17/17p- 46/175(26.3) 11/48(22.9) 35/127(27.6) 7=0.39 0.534
+8 27/175(15.4) 9/48(18.8) 18/127(14.2) 7=0.56 0.455
20q- 32/175(18.3) 13/48(27.1) 19/127(15.0) 7=3.43 0.064
BHA 124/175(70.9) 42/48(87.5) 82/127(64.6) 7=8.87 0.003
IEF A 24/175(13.7) 3/48(6.3) 21/127(16.5) 7=3.11 0.078
IPSS-R A fR S 21 [151(% )] 7=1.26 0.007
Wb/ v 4 48(27.3) 6(12.5) 42(32.8)
EIMZE 128(72.7) 42(87.5) 86(67.2)
IPSS-R Tl f5 421 [ (% )] 7=2.49 0.114
ARG 40(22.7) 7(14.6) 33(25.8)
e e 136(77.3) 41(85.4) 95(74.2)
FEPZAE (% )]
Muliti-hit TP53 120(61.9) 42(84.0) 78(54.2) 7=14.00  <0.001
U2AF1 24(12.4) 6(12.0) 18(12.5) 7=0.01 0.926
DNMT3A 22(11.3) 7(14.0) 15(10.4) 7=0.47 0.491
ASXLI 19(9.8) 3(6.0) 16(11.1) 27=0.60 0.440
TET2 16(8.2) 4(8.0) 12(8.3) Fisher 1.000
SF3B1 16(8.2) 3(6.0) 13(9.0) 7=0.14 0.710
EP300 12(6.2) 2(4.0) 10(6.9) 7=0.16 0.686
SETBP1 8(4.1) 2(2.0) 6(4.2) Fisher 1.000
RUNXI 7(3.6) 2(4.0) 5(3.5) Fisher 1.000
EZH2 7(3.6) 3(6.0) 4(2.8) 7=0.38 0.540
BCOR 7(3.6) 3(6.0) 4(2.8) 7=0.38 0.540
DDX41 6(3.1) 0(0.0) 6(4.2) 7=0.98 0.321
PTPNI11 5(2.6) 1(2.0) 4(2.8) Fisher 1.000
SRSF2 4(2.1) 0(0.0) 4(2.8) 7=0.38 0.540

E MDS: B BER AR S 2 A E ;s MDS-E B 64T 2 [ 51=50% 1) MDS ; MDS-NE : B 4641 2 I il<50% 1) MDS ; MCV : ~F- Y 21 4 it 4 FH
LDH : L S0 ; EPO : fE T AN 53 5 IPSS-R A& 1T 1) [ BrfiilJ5 B3 22 4t ; Multi-hit TP53: 247 o TP53 28748
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IZ W21 M5 9 MDS S & FH ¢ . Mashima 564
MR , 7B B R IA 4IE=5% 1 MDS %1 MDS-E
AH# T MDS-NE OS 1] B i 47 %, 11 76 51 )i 45 48
Ml < 5% MDS & OSWITCH W 25 5% . IR, 76
JF 46 40 L3S 22 () MDS JE i, JE R A TPS3 B A
AR LD RN B IR R R IR AR R TS
HARH—L1He .

X} MDS-E 88 & Filj5 17 2 2R 3t LB, A=
65 % 5 IPSS-R Tl J5 43 B /55 24 MDS-E £ 35 i
SRR KBS &R X — 45 8 5 BE A SCk e —
UM TET2 RARTE S R A A R s
R, AR FHAD R R 4 5 AT BlUS fé
B X 2R, 3X AT BB 5 2 AR B AR A AE AE 8 R Y
TET2 748 R A=A K s i) 25 ke IRAE
BEIF IR AN < 5% A9 MDS & 7, MCV=<100 f1 214
BT MCV > 100 {14185 Th 7 OS B[] g 2 4k , A<
5% H MCV=<100 1 JCig 78 J K K 7 B id 2 40 A
PR 5878 R LAt I PR 38 A 1 2 R 2R 3 A b )2
MDS-E B ARG HER, SREAEZ HOmFsEss
J—Fe TPS3 548 [A) A2 MDS-E [ Al F
IPSS-R A R il [RI2R o

g5 b AW IRATT A I BE L R LB =50 % 7E
ANA] ) MDS B vl PRAEAE S 1015 B USR] . 41

A

100
80+
*
< 6o
> 0T poo.029
ged] Sk —— MDS-E4H (4141
-~ MDS-NE4 (681
0 24 23 72 %
R (A
C 0o i
-~ MDS-E4L (24)
80} — MDS-NE#4 (541)
&
< 60
%
T g0t
H
i)
20F
0 24 48 72 96
AELERTE CHD

R4 EIRMDS-E B BALFR AR R MZ R0
L R ZE 0 ZHE BT
= HR(95%CI) PlH HR(95%CI)  Pf§
=65 % 1.77(1.08~2.89) 0.023  2.47(1.43~4.26) 0.001
Lotk 0.85(0.54~1.35) 0.501
IPSS-RAMAESAL 2.19(1.75~2.73) <0.001 1.77(1.39~2.26) <0.001

MCV<100fl  3.35(2.13~5.28) <0.001 2.62(1.54~4.47) <0.001
U2AF1 %78 1.09(0.66~1.82) 0.733
TP53 5848 5.29(3.36~8.35) <0.001 2.31(1.29~4.12) 0.005
SF3B1 %78 1.58(0.84~2.98) 0.157
ASXL1%748  0.81(0.42~1.56) 0.526

RUNX1ZZE  1.31(0.68~2.53) 0.424
DNMT3ARZE  1.53(0.81~2.88) 0.189
TET2 5875 2.10(1.16~3.79) 0.014
BCOR %78 1.23(0.53~2.83) 0.624

£ MDS-E: #6841 & H 0 =50% 1) B 6 10 A S0 28 A Ak
MCV : LT 41 AT IPSS-R ASTT I E R S R R 450

1.46(0.76~2.78) 0.256

Z HA1=50% 1 MDS-RS 4w $ R ARG A %
R TS o M, 78 TPS3 87AF B E 41 &
Fb =50 % 5 5 15 1 9 I R AR AIE 285 VD AH 56, 76 B iR
YA 22 1) TPS3 278 JR A T 2L &R LU =50 D AEA T
PORTEREMTG . AMRAELUT AR : OFEH
By (R GY, T RE AF A O £ 1 AR 4G R 1R
22 ; QM T MDS-RS & #2352 EPO [ 7| it ST K
AT A 22 S g K, TR I TG Bk 4T R L 1 =50%

B
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- MDS-E#4 (4461
801 — MDS-NE4 (1251)
€
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401
g
20F
0 24 48 72 96
AEAERTE CHD
D00
- MDS-EZ4 (204
80 i
~ — MDS-NE41 (7141)
X
< 60F
> 40F =0.
e P=0.022
Eis)
20

24 a8 72 96
HEAEI TR CHD
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