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Abstract

Myelodysplastic syndrome (MDS) is a highly heterogeneous disease characterized by ineffective
hematopoiesis, with a wide range of manifestations ranging from indolent and asymptomatic cell
depletion to acute myeloid leukemia (AML). At present, the pathogenesis of MDS is not fully un-
derstood. The only treatment for MDS is allogeneic hematopoietic stem cell transplantation (HSCT).
However, because of the high toxicity risk of HSCT, alternative treatment is often considered. The
research and clinical application of hypomethylating agents and immune checkpoint inhibitors
have brought a new direction for the exploration of pathogenesis and clinical treatment of MDS.
Therefore, this article mainly reviews the mechanism of action, classification and clinical efficacy
of these two types of drugs in MDS, deepening the understanding of the pathogenesis of MDS and
the new era of drugs, and providing reference value for the treatment of MDS.
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1. 7

MRBIEHE R, MDS Z W TEE N, HEEFR M s A0m R hliE. MDS {13778 by 4 iy 1 A
MG R R A A RKE X[1]. 1T MDS BA SR, ST nE R Tz, Ui
i SEMAA T B SCRHAIT « R EENG I G B 158 [2], JLEER, B & WAL 254 L S Bl 41
AR B2 I, 45 MDS B i KA R0t T ok 1.

2. DNA BBE{LE MDS Bk R
2.1. DNA EBE 4L MDS hEg{ER S

MDS S gr M b, 538 5 e 0 R I 0 B A A DG Y DNA DX 380 BBl H 300 v PR A o &4 )
A A RO s 7] 2B (CDKIN2B)J K] 2 e 410 i ZE 5 p15INKAb gt FE [N, 5 B 7 AR AL,
AkTTER . 75 MDS WAL, 38%1) 7 CDKN2A JEEFI 77%0 ) 55 CDKN2B &K H R I 1 sy AR IX
. Bk, FIEAKTFSEREEEEMC. RAEB Al RAEB-t %5 RA 1 RARS HEHLL, &
PL5INKAD HAELE iy A LA DX S P RS 39 0, it R o i e A i B A R B A P W o

2.1.1. DNMT(DNA ERE4:F5ET)

DNMT F 45 DNMT 1. 2. 3a. 3b il 3, DNMT3A gt —Fh 52 WL 1& ikl <) DNA 3
RSN 3A, {E55T DNMT3A (R FEf, DNMT3A 845 835 H 0 5848 B3 A 8 i I /MR THEOK T, AR
% FAB 437 DNMT3A R4 f1 RARS W & fE A 5< . RARS 5% DNMT3A RAFREE RA WA & . RAH
4771, DNMT3A %5 SF3B1. IDH2 [Aif5235[3]. DNMT3A [Filja il E B A 4, R TIEIT,
DNMT3A R EH IR BEALL, X5 FYAAWIEIT R BIELF, J2xf 25 B 259 R UT I SR
SEIRGI R -[4] -

][l
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2.1.2. TET (TET RIEZEBH)

TET2 25 W) DNA IR, BEFRAR S5 TET2 Thagiesk, #Emisl 4 DNA HEEAL.
TET2 JERANLFYetafh 424, RAZFLIN 20%, fEHRE 7T, TET2 RAF B34 4R 2 T8 TET2
SR B (P EIAE RS . MDS B Al E] TET2/IDH 5848, e )5 J7 1, TET2 5848 fI R & S A 4
WI5]

2.1.3. IDH (RIT SR S 8)

IDH FZ4045 3 IR (IDHL. IDH2, IDH3), {E MDS E#H A EREAL, L4 2%~5%. IDH F:[H
FAFT] G FLRABL TET 2 FRARFIR NS AL B, 0] TET2 1L IhRE[6], WF7U%H, IDH 1 F1IDH 2 %
& MDS TiJE A R AT AML AL r R & .

2.2. MDS LB EABH(HMA)RTT

LI ZIIGIT & MDS BIMEGHIRTT 77 5, Wi pufbse B LI H B HIE — 2R d7, JFHAIE ] RE 2
BES 5 R A L G PR TR G N I R R

2.2.1. PFLBaFE (Azacytidine)

FHT DNA 1= FE A R R R AR 2 TR R &R, BT AREAE A —Fh 2 IR0 25, BT s e,
R ol e L RO BT DTERAO SRR, an PR O, AR MR AR B G (7] RERTHLIRER T S G
MDS B TEIGIR R RELZ M) [ L A S PE T2 EAR T H GBI, B TS BT il e S 80
ST IR G o
2.2.2. HbF 3R (Decitabine)

Hh A AR YR YT B0 R O T AL 25 (P R A, e e It b X 2 B R Y S U, JE A e 4
A& 2 (1) DNA i = At e, [Fi, 12259 T DNA MIE 23 2. IG5 & ik
X DNA FUEALA R ISV E R, — ST 8 I 50 % I PG A Vs AN 0 7% il i DNA 25 FR R4 e 2k
RRiL. WHFLR, ELBNE G MDS [ bl A FGAhiE, L 20 mg/m? (7 S ki e 5 KRR
Ak ERAE[8], HuPEAIERE A BUL K MDS BE AR AEH, REATEE, FEIKH AML LS.,

2.2.3. FIEVEEHREH

N T RAAE G L B R e, B8 HMA #E T IR IRIRES, 45 SGI-110 P Hiphfhiiz. [

FUME I ARIFAI[9], A E A MDS B $ A K IR TT

3. MDS @& SHPFEIFI(1CHRFTEHER
3.1. ICI £ MDS HE{EFRHLEI

MDS ¥ CD34+40 i T FEF ESET B AA 1/2 (PD-L1. PD-L2) K fe FRPESET- 5244 1 (PD-1)F04H g 5 1tk
T A B ) 4 (CTLAD) R il IX AT REA2 51 K sife MDS I EZWLEI 2 —. B 2EH R H 2 A0
G AR A ARG PD-L1 (KA, KB PD-L1 i85t 2%(K) MDS & 4 hartam s, H
PD-1/PD-L1 £ vt FE4H B A0 ) 78 5t 40 e R 5 HiR[10]. #OsEd#0H] PD-1/PD-L1 Jz CTLA4 TR Ast
FEAEMZIRTT MDS I—FoB 7775, ST H T @ XU MDS F1HAth ifi 7 52 G0 % 14 g 1767 -

3.2. ICI £ MDS &fr PRI ZT R R

MDS HH B 5 GV Z [AAFAESRER, MDS B2 A e HLI CRiE, SRR kifn ieS 51
FRIRBU o IS G BRI ki PRI AR AL AE MW TE, S BRI k $0H) 75 P BE A2 R SR MDS OB E IR YT Ik 3%
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3.2.1. EEFI¥k & (Pembrolizumab)

MR Bk L hT & Bt PD-1 B sa ek . 025 IR YT R MDS i3, B A S 2508 R 2R S buih
7, RN SZ HBA — w78, (ARG R . TR S G MDS 885 X i35 R 2RS40 HMA XA H
2 32 1 BT

3.2.2. ERE&HT(Durvalumab)

ETLE prd—Fhpr PD-L1 HgRERIfR. X MDS B 3T IR AR5, L& i & a6
HIRITER M E MR (ORR) EA— M, RN RIEMMEES T SEFIEAN, REREEAS A2 A
W BT AR T IR

3.2.3. P& FIBk B4 (Atezolizumab)

] % R Bk BT — AP T PD-LL BTEREHUAR, 16X MDS SR ImARRE A, T L AR H 7 b 0] 5
FIBRIURESIRIT, BT IL 33%, (H[FEIEHIL T /N AR S5 AN BN, #E
R A AT BN A2
3.2.4. fRECEH(Ipilimumab)

PHIC AP —Fh Bt CTLA4 [T B LA, 76X 25 F R GIA YT JE A /& MDS iR 5 3EAT UL B frisp
—ITVE, SREHILH, X Efa MDS BT AR . (HFIE R HEc & LR /£ MDS M—&iRyr A
RORAIIL 71%, SERZARZ Pk 38% [11].

3.2.5. 4R B Hr(Nivolumab)

R AP —Fh T PD-1 1 19G4 B P, 7EX HMA VAT R IUG ) 15 4 MDS &4, KA
PR —ZIATIRRRES, RE 2 R EEA RN, HARMTH CR. MBCERILILE FHZN, H8E sy
BN 75%, SEAZEARF N 50% [12]. NPT O FDA v it i 40 M #% i s 2 % stk g i 2
AT IR IR VR TT 2

3.3. ICI BYEMER

S AT I AN I B — 253697 & IR TE R MDS 83, J7 s, ARG 2 L2y
Poia T T, oy 3R By R 0Nz, B e b i D e S AIAE 2 AML BEJE 1R HI[13]. 2800, theR2G¥ i
—RERIE, A RS, SRR E], WA R e E A Y, a0 PD-1 5
TR G SN, L B B RN T AR SR B RN, I Wlig . Gl g, B NERE R
5, BRI R RN ERBUR, (0 ZO0 IR bR 25 8 B SROUIITAY . 29901, B4
7 AT S AR K2R
4. INGE

MDS 72— 1 5 I 40 A S FL A B R 5 1A 3 A% R L3 A% S 5 SR R [14] . BRAEBRAT TR 1%
TR T AR AEAS BT FL I 1 PG At e A RIS B e A 24 BERR T 7 T AR T EDRIRED . (HAS IR,
HFH R BRIEBOR, BT BCRARNE, BE B Z M AENGIME G SHKNS S, AL har. M
X MDS H SRR AR TT, AR AL 25 AL 25 G BBl s ) 751 | G e 1159 7955 2459 (R BB 5 LA R
MDS F K3 1A i g s A RIRE R M

SE 3K
[ Famcts, i, XUHER. RN TR R R 5 A SIS LT RO, 55 AR B
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