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[HE] BB BHWREBES W84 Z A1 (myelodysplastic syndrome, MDS) 25 B 3E4B 6 J7 BOI7 8L B0 K 26 . F53%
W £ 52 B WY I 4R 1D R BE 2003 4F 1 A 2 2021 4F 7 A2 MDS 9 83 {5 8, 254777 BN FE vn O BF 58 . LB
& 2 (overall response rate, ORR) Fl i A= 17 % (overall survival, OS) /E 4 45 iy 6 F5 o 2K JH] Kaplan-Meier 4= 77 43 #7
COX [l FBL AL FEAT Z2 H 25 23 M LA B —JG Logistic [81VF 43 #7152 i 25 FH 34k 25 %) (hypomethylating agent, HMA ) ¥7 2L 1)
e br . R LA 86l MDS B4 . ¥R YT AT o R4 i 314 (absolute neutrophil count, ANC)=0.8 X 10°/1.
S LT 41 AR FL (mean corpuscular volume, MCV) =100 fL, 357 1 97 #2J5 ML/ A58 M40 8 11 s =5 g/, X af
g5 R B A T R9IT RO G, B — 2P M 2 I R 40 BT R IR YT 1T AR S /MR G5 475 B G it 2 3 S, $8R Hoh T
ROMSL A BINAE AR . 8518 TRYT 1A RS /MR A 1 2 25 HRRAR TR YT MDS F8 35 A7 R0 40 7 F0 PR 3K .

[X#R] HHEHNESHEGIMEMDS); EPEMRT; BURHEZER; JrRmi

[FESES] R551.3 [xikirERB] A doi: 10.3969/].issn.1672-8467.2026.04.008

Early predictive factors for the efficacy of hypomethylating
therapy in myelodysplastic syndrome

SHAO Bin-tian, HU Chao-lu, MIAO Xia-qi, WANG Xiao-qin, MA Yan”
(Department of Hematology, Huashan Hospital, Fudan University, Shanghai 200040, China)

[ Abstract] Objective To investigate the predictive factors for the efficacy of hypomethylating therapy
in patients with myelodysplastic syndrome (MDS). Methods To explore early predictive indicators of
the efficacy of demethylation therapy for myelodysplastic syndrome, patients diagnosed with MDS at
Huashan Hospital, Fudan University from Jan 2003 to Jul 2021 were collected. The overall response rate
(ORR) and overall survival (OS) were used as outcome measures. Kaplan-Meier survival analysis, Cox
regression models, and binary logistic regression were employed for multivariate analysis to identify
predictive factors influencing HMA efficacy. Results A total of 86 MDS patients were enrolled.
Pretreatment absolute neutrophil count (ANC) =>0.8X10 /1., pretreatment mean corpuscular volume
(MCV) =100 fL, platelet doubling after one treatment cycle, and hemoglobin increase=5 g/L after one
treatment cycle were associated with better therapeutic outcomes. Further multivariate analysis confirmed
that platelet doubling after one treatment cycle remained statistically significant, indicating its role as an
independent predictive factor. Response to hypomethylating therapy was identified as an independent
favorable prognostic indicator. Conclusion Platelet doubling after one treatment cycle is an independent
predictive factor for improved efficacy of hypomethylating therapy in MDS patients.
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B OBE W 4 B W 28 & fiF (myelodysplastic
syndrome, MDS ) Jz 2 I T 325 ifiL 1 /4H 200 1) 25 B S
JoT P 8 AR v B PR e, LB i TG RN i L A1 R il 2
ML b Sy R, B 5 E R Oy 20PERE R H A
(acute myeloid leukemia, AML) , H: ABE A R 4N
(4~5)/10 7 NAE . MDS 3697 G A~ 446 5]
& 3T Wit 8 bR B J5 9F 43 & 48 (Revised International
Prognostic Scoring System, IPSS-R) J& IIfi /K % F 19
f K 43 22 TH 4 ot n] SR FH Bl 17 08 ¢ L 21 40 i A
FIBRIIR T IR YT 3 I T 40 A R A A 25 S Ak
o7 %, Hod 25 B384k 25 %) (hypomethylating agent,
HMA)Jy HHT MDS ) — 2367 268 I IR 1
HMA €35 BT FL e 1 (azacytidine , AZA ) Al 3 74 fib 75
(decitabine, DAC) , 2 T bff 5% i 55 L 2 25 s K B3R
57 B L, HLO IR DAC S5 57 B 1 50 ) o & B
ERTE T Y AR B Sy RC . SR, B
FURUE R  HMA G YT 5 f& MDS (high-risk MDS,
HR-MDS) ¥ #f i A= 77 AU 11~16 4 A, 2
& (overall response rate, ORR) #J 50 % , i T Bl #L
XF M3k 38 (randomized controlled trials, RCT) 4%
O R RS HE TN MDS 2 X HMAS 1897 1Y
IT A0 S HE K B R A (overall survival, OS) , /&
M MDS Il PRIG 7 S0 888 % 7 fiff 2 1) O 5 0] A

A 5 40030 3 U 4R A BLOR 2 B R A 1L PR e B
2 MDS 8 I R BTk, X MDS i 15 3R L&
2 REAR IR TT 0997 R0 IR 3R AT IR, LU R R
U ZE I PR D 55 Bof 4 A1k — 5 A 0 IE 27 A 3l

R Ay B

RME  EE20034E 1 HE20214E7H F&
R 2 s A2 1L B2 BE i 12 19 MIDS B8 25 A R B 98 %
R o MWABRE: (D 2WFFE WHO MDS 43 BIbRfE,
H 21 8 4 R 25 2 A R 35 1% o M o T AR ) e
WHIESE 5 (2) 332 HMARYT o HERRARE: (1) &I
b 20 b e o S AR A ) B A A
e S (R AU 54 LA EBRAM) 5 (2) BRAT 45 52 3 38 1l
T2 MRS A ALY SRR 3597 5 (3) B I E O
JHF A5 N g T R v 5 (4) B 0T B B S R
I R PR B (LN Bl PRI R 3 4 ) sl pi R
995 117 TC VR T A BE VT 5 (5) 1 R BEREAS 42 55 2% 17 KU

5 (6) 5L AML G A #:%Z HMAIRYT .

AHEFE ARG HOR 2 B e A 1 BE B fe B A &
B b LS 0 2017-014) o BRASBF 58 4 [0 Jost 14k
et AU A 2 AR R AR e T EdE L BN B R w A+
T g AR T B A U i IXURG: | A8 B 2% B 2 A A0 AR R
[F] 250K o A7 B0 H S 4 i o AR 1 58 <F AR 1L
B Bt $h 4l 22 448 I

e R RS AR BT A W & MDS & 1112
IF A 5 2k i DR e A B PR B AR I L WHO 3 B
IPSS-R P¥43 % ; [7] B SR 4 112 I 14 52 30 & 46 A L i
B HMA IR YT W1 18] 25 97 #2916 97 A0 G 1R
PSR BN vae e = N (TSN = R = R
) SITROTF M 45 R .

ERENBRTAR AT HMAsIRYY
TTREAARE 42 AZA 512 DAC 52§ D-CAG T E K
D-CEG J5 &, RIR g 257 i 5y BT o (1) AZA
25 : AZA 55~75 mg-m”-d", ELEF K 7~10 K
(2) DAC .25 : DAC 15~20 mg-m~-d"', % £k ki
1 3~5K;(3) D-CAG % :DAC 15~20 mg+-m~+d”’
(i 4E 3~5 K )+ 52 5 % (aclacinomycin, ACLA)
10 mg-d™'/mt ZE k. &2 (pirarubicin, THP) 12 mg-d™/
2 B4 F2 415 & (idarubicin, IDA )5 mg-d ™' (3% 4% 3~
5 K )+ Bl 4 M F (cytarabine, ARAC) 12.5~20.0 mg,
(bid, ¥ £k 7~10 K )+ 20 AR 40 i 48 v 0 9 R 7
(granulocyte colony-stimulating factor, G-CSF) 37 5
A7 5 (4) D-CEG /% :DAC 15~20 mg-m~-d"' (i
2 3~5 K ) +4K LA H (etoposide, VP-16) 50 mg-d”'
(% %% 3~5 K ) +ARAC 12.5~20.0 mg, (bid, i £
7~10 K )+G-CSF LHFIBY7 o J2Fn 2557 2 AR 40 i
HARBRAR S LA e S 24 ) I T AR O R AR

MR e LRYEH
TRIEN = B E P L AE 4 (International

Working Group, IWG) il % (% MDS ¥7 & ¥ 4 ¥
HEIEAR B HMATRYTRCR 7 3 oy 8 &
%% i (complete remission, CR) . #B 43 2% fi# (partial
remission, PR) | & %8 5¢ 4 2% fi# (marrow complete
remission, mCR) . Il ¥ % 2 # (hematologic
improvement, HI) . % % £ % (stable disease, SD) &
¥R ot R /IR 9T 2% L (disease progression, PD/
failure) . ORRE X} KF CR PR .mCR K HI Y &
FH SR AR L. B SE R LIRS
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P97 BOTAL , AR T JA 0 9 38 21 0 5 AR 97 R0 O e
LIF M NG LR BT T

BEIA  BEIT NN 2021 4E 7 H 31 H . it &
Bel A3 2 95 I« 119290 [y K v, i B 1 AR 45 5 10 =k
17, BV 0 N A6 B3 AR AR RS FE T B ) R
9o R I ] 2 AE TR . OS & o i i2 MDS
Z H O & AT 5 PR T s R Yk BE D 1k B R ]

ZIrFESM N SPSS 20.0 A HEAT 4 4y
B it SR IR ER i R 2 £ s Fom AR IES
AT LA M( Py, Poy) Ko THECROR LA n(00) 3R ¢
1E 255 A B v HHE A TR B BCR ek L R O
A7 A5 B BYE R Fl Mann-Whitney U 5 56 #F 47
B THEUROBER I A 5 mORS B HE R e, SR
Kaplan-Meier 4 £7 43 # ¥E Al OS, 41 8] H 3 R H

Log-rank £ 5% , 2 K R 73 Hr >k H] COX mIH LAY, R
FH 7T Logistic 19 43 87 5 i) HMAs J6 97 97 2014 1
MAEHR . P<<0.05 W 2ZES5A G E L.

45 R

RIS ERFME L8 HEAR M, 3 86 ] i
HRMARBG, ARG E R AR LK 1. BE P2
Wi 4F i A 64 (54.8, 71.0) %, Hod B 1 64
(74.4%) , &Pk 2241(25.6%) . % IPSS-R4r 2, £
BB E H S oG e G s s a2 IS 2 A 7
(8.6%) o & B Bl 5 Uf 40 B Lb 6] 48 A B0 P 2 550 H
7.00%(3.50,10.39)

Patients pathologically diagnosed MDS and treated with HMAs
in Huashan Hosipital from Jan 2003 to Jul 2021 (n=136)

Exclusion (n=50)
(1) Concomitant malignancy or a history
of malignancy (n=6)
(2) Previous treatment with HSCT, chemotherapy,
or other targeted therapies (n=5)
(3) Severe dysfunction or failure of major organs (n=3)

Y
Eligible patients (n=86)

(4) Complicated by autoimmune diseases, infectious
diseases or psychiatric disorders (n=7)

(5) Incomplete clinical data or an exceptionally high risk
of loss to follow-up (#=17)

(6) Initiation of HMAs therapy only after
transformation to AML(»#=12)

‘ Response group (n=45) |

‘ Non-response group (n=41) ‘

1 HARMEHNRE
Fig1 Flowchart of the patient enrollment

BT REEMIAER 8oL H LAY BE
B A IR T B TE] R 201, 5) AT RE , R iR 7 T R =4
IR & 34.9% o T AE AR R 13.00(95 %6 CT:
7.09~18.91)4 H o H4E IWGIFROEMdrifE, 58] CR
#2161 (24.4%) ,PR#FH 161 (1.2%) ,mCR # 16
(18.6% ) ,HI#Z 741(8.1%),0RR % N 52.3%,

X BREAEITIT IR & 4

RAME g Amels RIAR KBS A
WEE v 86 11145 57 25 W SEAR R 7 I BB 3 IR IR YT 3y
F N (n=45) 5 TN B H (n=41) . FELIG IR FF
fiE L 38 b 7R P 20 78 TP 22 W AR % PR 54 B . WHO
MDS 438 K IPSS-R Tl Ji5 4320 77 1t (1) 22 5 ¥ o G2 it
R o 5 ITCIN A AR L 28 A R R 4 A s X
{# (absolute neutrophil count, ANC)=>0.8<10°/L iy
B I, 7 4 20 40 M AR R (mean corpuscular

volume, MCV) =100 fL 0 35 7 LR 58 &5 5 1 7 41
TE M1 2 11 (hemoglobin, Hb) 7K 57 | i E 411 Jifd &5 X {1
(absolute lymphocyte count, ALC) | Ifil. /MR (platelet,
PLT) 40 M 5 %8 )5 46 48 A2 (bone marrow blast, BM
blast) {43 7 1Y 22 5 B4 e g i # m L (K 1) .

AR RN T SR &L 0 A 2 —
Ay B 28 25 WA IR YT 1 AT R JS ANCLUPLT £%
H Hb =5 ¢/L . MCV /b 53697 97 %1 A 5
PE TR 1R N BT AT R A OR 52 e U I
BB YT H A ORIRIT VAT R R ANC &
PLT M ZIRIFATA 25 A o 5O EAMI,
N AR IR YT IS PLT 548 A% di lETE £ (28.9%
vs. 9.8%,P=0.032) ,Hb ¥4 i =5 g/L \$ i lb i £
(46.7% wvs. 22.0% ,P=0.016) , 1l ANC 3% F1 MCV
T REAEPILE R ) 22 7 RSt B (R 1)
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Tab 1 Comparison of clinical characteristics between the response group and the non-response group of

demethylation treatment of MDS [M(P,,,P.;) orn( %) ]
_ Clicalcharacteristes_____ Responsegrowp (n=45)_____ Nonreponsegrowp (n=4)_______ P
Age (y) 65.0 (53.0,70.0) 64.0 (55.0,71.5) 0.997
<60 16 (35.6) 17 (41.5)
=60 29 (64.4) 24 (58.5) 0.574
Gender 0.214
Male 36 (80.0) 28 (68.3)
Female 9 (20.0) 13 (31.7)
WHO classification 0.292
MDS-SLD 0(0) 2(4.9)
MDS-MLD 8 (17.8) 11 (26.8)
MDS-SLD-RS 2(4.4) 0 (0)
MDS-MLD-RS 2(4.4) 1(2.4)
MDS-5¢- 0(0) 1(2.4)
MDS-EB- [ 16 (35.6) 15 (36.6)
MDS-EB-1I 17 (37.8) 10 (24.4)
MDS-U 0(0) 1(2.4)
IPSS-R n=43 n=38 0.828
Very low 0(0) 0 (0)
Low 4(9.3) 3(7.9)
Intermediate 9(20.9) 11 (28.9)
High 18 (41.9) 13 (34.2)
Very high 12 (27.9) 11 (28.9)
Hb (g/L) 0.442
<80 31 (68.9) 25 (61.0)
=80 14 (31.1) 16 (39.0)
ANC (X10°/L) 0.094
<0.8 13 (28.9) 19 (46.3)
=0.8 32 (71.1) 22 (53.7)
ALC (X10°/L) 0.517
<1.0 21 (46.7) 22 (53.7)
=1.0 24 (53.3) 19 (46.3)
PLT (X 10°/L) 0.322
<100 34 (75.6) 27 (65.9)
=100 11 (24.4) 14 (34.1)
MCV (fL) 0.064
<100 18 (43.9) 24 (64.9)
=100 23 (56.1) 13 (35.1)
BM blast (%) 0.241
<5 12 (27.3) 15 (39.5)
(5-10) 17 (38.6) 16 (42.1)
=10 15 (34.1) 7 (18.4)
PLT doubling 0.032
Yes 13 (28.9) 4(9.8)
No 32 (71.1) 37 (90.2)
ANC doubling 0.327
Yes 9 (20) 5(12.2)

No 36 (80) 36 (87.8)
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(8% 1)
_ Clicalcharacteristes_______ Responsegrowp (n=45)_____ Nonreponsegrowp (n=4)_______ P
Hb increases=5 g/L 0.016
Yes 21 (46.7) 9 (22.0)
No 24 (53.3) 32 (78.0)
MCYV reduction 0.279
Yes 17 (37.8) 11 (26.8)
No 28 (62.2) 30 (73.2)

MDS: Myelodysplastic syndrome; IPSS-R: Revised International Prognostic Scoring System; Hb: Hemoglobin; ANC: Absolute neutrophil
count; ALC: Absolute lymphocyte count; PLT : Platelet; MCV : Mean corpuscular volume ; BM blast: Bone marrow blast.

TESE R 5748 J5 TH , 86 ) f8 35 Th 44 5] B A7 5 R 58 > DNA W EAL AR G HE L =11 RNA 55 Y)A#H 5¢ &
AE R (R 2) o H 58 A8 A8 DL I Y 5 A2 9 1) Bl =14 48R B AH OC S B =14 5% Sk i 45 A
B/ ke I 1) B FR s, SRS T 9 61 K Sy e T 2 R TR FE R =1 A5 5 38 % AR G 3 K] 58 78 M A T
DAL 5 M5 B . 55 JC I 2 M L, I B 2 =3 A AR P E] 1Y 25 5 R WAE T2 o (H R AE N & 4 b
JE DR R LR AIR 5 D] 5% AR 3R 7 T 40 i) TET2 5 PF 5 8L & 58 78 40 %2 (40,996 ) , iX 7] B
MESH LGt E L, #E -2 ath KM EA =1 Ry 25 W REARG T 0 0 R

F2 MDSERENBRFTNEHSFLEHERNRTILR

Tab 2 Comparison of gene mutations between response group and non-response group of demethylation treatment of MDS

[M(P,,,P,;) orn( %) ]

Number of mutations 2.00 (1.00,3.00) 2.00 (1.00,3.00) 0.961
TP53 2/22(9.1) 7/22 (31.8) 0.132
ASXL1 6/22 (27.3) 6/22(27.3) 1.000
DNMT3A 2/22(9.1) 3/22 (13.6) 1.000
EZH?2 1/22 (4.5) 1/22 (4.5) 1.000
RUNX1I 3/22 (13.6) 3/22 (13.6) 1.000
TET2 9/22 (40.9) 5/22(22.7) 0.195
BCORLI1 1/21 (4.8) 0/20 (0) 1.000
CEBPA 1/21 (4.8) 2/20 (10.0) 0.520
ETV6 0/21 (0) 1/20 (5.0) 0.488
FLT3 1/21 (4.8) 1/20 (5.0) 1.000
IDH1 0/21 (0) 1/20 (5.0) 0.488
IDH?2 2/21 (9.5) 4/20 (20.0) 0.410
JAK?2 0/21 (0) 2/20 (10.0) 0.232
SETBPI 1/21 (4.8) 0/20 (0) 1.000
SF3B1 3/21 (14.3) 2/20 (10.0) 1.000
SRSF2 3/21 (14.3) 4/20 (20.0) 0.697
STAG2 1/21 (4.8) 2/20 (10.0) 0.606
U2AF1 6/21 (28.6) 2/20 (10.0) 0.238
WTI 1/21 (4.8) 1/20 (5.0) 1.000
ZRSR?2 2/21(9.5) 1/20 (5.0) 1.000

X T AL G ST T R Logistic B )2 o A7 FRAT] 0.097) JAJTHET MCV =100 fLL(OR=0.42,P=0.066) .
e T R BB B A S TN A IR 2 B9 1P RS PLT %54 (OR=0.27, P=0.033) D) J
5 (P<<0.1) [ 48 br 2F 17 5 K 3 Logistic [ 15 43 87 , 1RYT 197 B 5 Hb I m =5g/1.(OR=0.32, P=0.018)
i R B RITHT ANC=0.8X10"/L(OR=0.47,P= SR IT RO G . #E— P X AR AR A 2 A
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T4, 45 1 SR IR IT 17 R S PLT 5 1%
A4 e it 2233 X (OR=0.22,95%C1:0.05~0.93, P=

0.039) , #E/n & LW AR 197 )5 PLT 8877
B 38 236 7 72 A N 28 0 4 S T IR 2% (3R 3) .

x3 BREALARESAEEFENERT TN EZRR Logistic [ 3 4 4

Tab 3 Logistic regression analysis of influencing factors of the therapeutic effect of demethylation treatment for

myelodysplastic syndrome

MCV (L)

=100 vs. <<100 0.42 (0.17-1.06)

ANC (X10°/L)

0.8 v5.<20.8 0.47 (0.19-1.15)
PLT doubling
Yes vs. No 0.27 (0.08—0.90)

Hb increase=5 g/L

Yes vs. No 0.32 (0.13-0.83)

0.066 0.39 (0.14-1.09) 0.072
0.097 0.35 (0.12—1.03) 0.056
0.033 0.22 (0.05-0.93) 0.039
0.018 0.42 (0.15-1.20) 0.104

X TP RAE T ARG G Hw 86 KL I
IR T Y S8 3 T, I 22 2 A A T N 28 A A R L A A
i a] B 3T K (28.00 vs. 3.47) D H , 2 54 Gt
B (P<20.001) , byt — 25 ] iy 25 HY AR 3R 97 97 3L
XU 5, 8 2 B R IR YT T AR A L2
Wi 4E % TPSS-RPE4r \MCV LU K TP53 AN %
PRI 1 H 43 B v, 45 2R R 25 T AR o7 7 2R N 2&
S ST W) P S R O4F 48 An (HR=0.151, 95%CI:
0.051~0.451,P=0.001) .

Wi

MDS 5 5 P 5, HMAs J3 97 W 28 R A2 50 %,
L AR A R AR I R UTRS o I 48 A
B Ak 2 CEE, HIFECIEL
HMASs G I7 1 A7 R85 PLT A 84 5 0 47 1) e 399 1
BRI B A, ARt — 22 W
% Logistic [a] 5 B #f 2 i 57 #0300 P % (OR=0.22,
95%CI:0.05~0.93, P=0.039) , 5 iF 7 B4 PLT &
I 52 %7 R T A, 5 PR R0 5 I e
BRI NE TR EER —B TET2RZES
5 MDS %", H 5 HMASs 57 3R A 56 vk % 17 5
W AT E RN EH TET2 KA R (40.9% ) B
TR ZEH(227%) , B 2EZR TSI 22 E X (P=
0.195) fHEa M, 5 XK TET2 =2 F| T HMAs
LB 5T T — B, SRy b R A B T
PEAET 5,

A 5% B #E 25 WAL VA T L NI R R Bh A 4

b, B TE I RRCPE - BE R B OY £ G TE R R AR 27
FIFITR . AR BUEIRIT 1 NI RN S
A4k, kBB PLT 53 40 Hb T i/ =5 g/L IR 597
A5 (P=0.018) , K28 ANC . MCV 1Y B[4 K A
Ko AR bR AT AEIR YT R (2~4 A PEA 25 4 U
P, T K 5 %6, H%¢ Bataller 2542 H Y 4-
S oy UG f B RR AR B B R B AR AR E
FEEHET . Traina %A R 3 43 & A8 (40 TP53.
SF3B1) 5 HMASs ¥7 %A ¢, (B A F 58 K & 30 P 41
SRR ARG 225 N TET2 KA 2
P2ER, TRRSAMR PR GEE T TS
TRIT 5 58 Ik PR 5 AR G I RE AR B /NAT G R AR
o f AR LI i K R RT fE JR T RRE Y T
(CRe

ARG AT TE — 52 Ja B A 45 5 vy [l Jos ok 15
ThREAR BRI, DR 58 A0 G I 7 55 A B, P RE A7 7E
T B O 44, 45 5 AN P T 2 0 A BE PR 58I, R X
43 AR TR HMAs J5 %8 % 3000 46 A 19 5 mi 26 . ROk 5
P RABEA Y0 UE PLT A% 38 09 B0 A, 36 5 2 4 15
6 b b HE I A A AL, I R T00ME A O R R R
FEWE IR T 5 AL

EERmH AR
o AT S E S ARSI M. A4,
FOFRE S B CBIT,

FlaE AR A EE Y AT 2%
o,

B B B SRR I8 IR
g
1z
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