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(3 ZE] HBEI4 55 I (myelodysplastic neoplasms , MDS) £ 2 A4 11 5 -5 H 20 I 38 4% 24 Al 43 T is AL 22 R S8 U AH 5
TP53 F [HAF A MDS f5e 5 WL 98 AR R IR 2 — | Ho i & MDS 7 (A R 10 DR 28 D ) 2 PR 2R A LA (acute myeloid leuke-
mia, AML)¥AL SRR R 22— Hri BB 055 S T 55 1024 21 2 L B0k B J e 23 284 (the Sth edition of the who classifica-
tion of haematolymphoid tumours, WHO 2022) L) Kz 46 22 Mg A vk 1 s 8 [ R 30492 (international consensus classification
of myeloid neoplasms and acute leukemia, ICC ) ¥F1:45 TP53 X &5y 3 K 2 36 (biallelic TP53 inactivation , biTP53) [ MDS 4 A il 37
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[Abstract |

genetic characteristics. Among the most prevalent genetic mutations in MDS, the TP53 gene abnormalities stand out as an independent

The prognosis of patients with myelodysplastic neoplasms (MDS) is closely linked to their cytogenetic and molecular

adverse prognostic factor for MDS and a significant risk factor for the progression to acute myeloid leukemia (AML). The recently
updated 5th edition of the WHO classification of haematolymphoid tumours (WHO 2022) and international consensus classification of
myeloid neoplasms and acute leukemia (ICC) recognizes MDS with TP53 biallelic inactivation (hiTP53)as a distinct and independent
subtype. Patients within this subtype face an exceedingly grim prognosis with an extremely short survival period. Currently , available
treatments for MDS patients with TP53 gene abnormalities have proven ineffective in improving their prognosis. Consequently , there is
a growing focus on exploring new avenues such as targeted therapies and immunotherapy. This article provides an in-depth review of
the progress in clinical research related to MDS with TP53 gene abnormalities , both within domestic and international contexts.
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BB 558 R (myelodysplastic neoplasms, (acute myeloid leukemia, AML) %% 1k 4 25 KUK o 25 5

MDS ) J2&— £ 2 5 T 32 1T 240 0 e I M R e
PEB , HARFE 2 B8 R A & 5, RN oAk
i I XE IR 1 2R A e S R R L
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T 5 T A= 2 I VA B i R 23 28 AR (the Sth
edition of the who classification of haematolymphoid tu-
mours, WHO 2022) LA K 20t 1 i iy [l B il 432
(international consensus classification of myeloid neo-
plasms and acute leukemia, ICC )12 Wb v 35905 TP53
SEALEERLARAS I A MDS 19 53 BLS br i v, IR £
A7 TP53 WA 3L 3 [F] 2% 3% (biallelic TP53 inactivia-
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tion, biTP53) (1) MDS £ A 7l 37 (1) 37 7>, 32 S 7R 7
Jotg 2=, v B AT (overall survival, 0S){Y 8.7 1
A BT JCE R TPS3 JE K 538 1 MDS
1 B A ROR YT 3R 69T T BB DL L W {2y
Wy S D I T A MRS A e S RRAY T LA SRR
RIREE R F TR 2 RIS W X IS AR A Y
WILI 7R AR TG 2 KA 5 Y B E " A
SCERATE TPS3 3 [R5 (1) MDS I PR 43T 2F 4R AE
T FRRAE K B 1T E N NG A A T an R

1 MDSH TP53 EEFEHEIR

TP53 JE R F YL iR 17p13.1, & N2 &
Az AR R IR S8R LR 2 — | K43 TP53 L [H]
SE 2 FETPS3 TREH 8 58 ke Ok, (A b A
VA AT (deoxyribonucleic acid, DNA ) i i1& & L)
FAHT-TRE T R, e el R I DR 2 i S e A e 1
MTTECRY . 2R TPS3 KE[R 54 78 MDS H il & A=
BRI AR SRR o i EL BB, Sk 5~10%", 445
SURAR R BUi R (¥ DUE M Y 2 MR
(copy nutral loss of heterozygosity, cnLOH) 5 #ff
R, TPS3 R KR Z KA TH 4855 B FIX,
B WO 2 AR L S R p.R248W/Q , p.R175H . p.
P72R . p.R273H . p.Y220C %51 | 24 2/3 £ TP53
S I MDS JE B A TPS3“ 2 H AT, 5L
biTP53, #— T E MDS B va B = 4 T Re iy 5
AT pS3 R 1. Hrp 249% 1 OB B Z AN A )
TP53 5875 , 22%11) £ 35 [ H I3 R 5 AR 1 17 5 4
AR IS, 219% 00 B E R A8 enLOH'™

2 HTPS3EFERE MDS BEMIGKRE S FF4HE

FEMDS H, TPS3 3 [N 53 5 38 -5 B v it
J'& K AMLEE AR ARG 2 —TRE SRR B, A 1L
TP53 ¥ A= 1 MDS (TP53 - wildtype myelodysplastic
neoplasms, TP53"- MDS) & % , TP53 % 4¢ % MDS
(TP53 - mutated myelodysplastic neoplasms, TP53" -
MDS) Pl M AR (47X 10745/ ws. 70X
104N/, P=0.002) , 5 b 4y 240 /0 EE A9 5 755 (9% ws.
5%, P <0.001)"™, BB A 55 iR £F TPS3 XL4E
57 3 K 2% 1 (myelodysplastic neoplasms with biallelic
TP53 inactivation , biTP53-MDS) {35 Lt TP53 Hi{v st
G FB A FLA B R R D A A L 491 (9% ws.
4%, P < 0.001) EARA A M A THEL . TPS3 2848
152 24 4% A (complex karyotype, CK) i Bl &

He o, —TRAFGEFEBH , TP53"-MDS f) FR 4y e o, {4 S
#5008, 1M1 TP53"-MDS 835 19 Hh o7 e 8 R 57 8 £50{Y
J4(P<0.001)", MDS{fCK ¥ TP53 2875 H il
Al 3k 78.3% , H.TP53 243/ 1, 28 28 (1) L 451 BH 8 v
TP53 B 5 28748 5 TP53 2848 1) 899%™, #1718
FRAF I THRE A ST A B pS3 2 ITEdE R R IR 4 A
PP R 2 B E A

TP53"-MDS i AH L TP53"-MDS fi & F-H %48
JEPRIECH B £ (2.52 vs. 1.96, P=0.016)""", H.# 1)
R AR FE WA 22 7 [E bR L AE4 (interna-
tional working group, IWG) — i #ff 5% #& /8 TET2
(10%) .DNMT3A (9% ) & TP53"-MDS & L iy 3
RAZFEIH | T TP53"-MDS H e & UL (1) 28 28 J& R
ASXL1(14%) \U2AF1(9%) .RUNX1(8%) .DNMT3A
(8% )" 5 575 — 540 A 261 {51] MDS H & 1O BF 58 7
TP53"-MDS /& # # WL Ay L5848 JEH R TET2(15% )
DNMT3A (11% ) . ASXL1(7% ) #1 SF3B1(7%)"' ., .
23 BT R, TPS3 B . 2878 MDS 3 1 T4 5L A
RASKH B2 T biTPS3 H# | 29 90% () BANL 1 5
B RBEAE NN DL E AR R Horp 50% 85
A 3 S G AR B IR 5 T K 40% 1 biTP53 A
HIALRATFLN . TPS3 B R AF R A TET2
SF3B1.,ASXLI,RUNX1.SRSF2.JAK2 .BCOR #1 CBL
f) 9 A8 5K B % 1 T biTP53 e 5. 7EFE CK Y
TP53"-MDS i35 , P34 5820 Je R 8 H AR ek CK
BET A

3 FTPS3EFERE MDS 2EBTFIFE

3.1 TPS3FA Az A FKRSAFAEERR R T IE (vari-
ant allele frequency , VAF ) 3 Uz #9 % »f1

Z TR, TP53 S50 JEALIRZSTE MDS Filf5
WA B EAE . biTPS3 &7 FA& T bt [
b il J5 PF 4> & 45 (vevised international prognostic
scoring system, IPSS-R) AN R f5 A 2K , 1 TP53 F
7 55,2878 FR o 5 B A R TPS3 FR E R L DU JC A S i)
HAES . Bernard S5 B BEGE L biTPS3 5
TP53 FLA7 i 5878 MDS &% 1Y H 57 0S 4371 4y 8.7 4~
H vs. 254 (P < 0.001) , 5 4F AML %% 1k 543 51 2y
44% vs. 21%(P < 0.001) , TP53"-MDS & 1) 7h {7 0S
H 3.5 4F, TP53 B/ i 28 7% 15 TP53-MDS F # # 0S
LR G278 . M biTPS3, TPS3 #2878
MDS B 2 AR YT | SRR DR 3 1 1 4 A% A
A EAERIRYT SO

Yabe 2 ARl TPS3 VAF {5 A] LLHE MDS 43
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S B A S R IR R R LT .

KA B TS WE4H , TPS3 VAF>60% ) 5 % F TPS3
VAF<60% /83 5 8 22, v OS K 5.5 vs. 274>
H (P=0.044) , T Grob ZE" I\ A TP53 VAF %}
OS TG E 540 . Swoboda 25 /3 HT 1 7E IR 40 it 4%
Z 1) MDS H % TP53 VAF (B TS OS2I, & FR
TP53 VAF>40% 5 <20% ¥ & # 2 [A] 0S JG 22 5%
(18.0™H ws. 11.71H,P=0.77) . Montalban-Bravo
EDR I IE R W, £ CK A9 MDS B & 1 7 TPS3
VAF {5 A CK 5 B 8 T+ 55 (33.9% vs. 5.1%,
P <0.001),$&/R 7 TP53 VAF{E ¥ 54 3F CK Al fig &
TP53 VAFH FEA R &5 R N 2 — o 7EI7 807
1, TP53 VAF{H T R 5 25 H BB IR YT I & ULSE
fi#t % (objective response rate, ORR) ,0S F 1EAHE, 1
Wi B TPS3 VAF {H 88 5 , 952 95 17 25 % fif ) [i) 7B
Bi. TP53 VAF{HTEIRYT AR B H h 2T B
e, 61% %) MDS 8 3 92 9% 7 g 3% AML B} TP53
VAF(H T . TP53 VAF {H % MDS £ 3 ¥l J5 Fyr
BRI S A 5 L B 22 I RIIF T 22 B o

Y F ORI TPS3 &6 S RIS 0 MR i A= 4
SERRAE, HL B B A E R, 3ok WHO
2022 L S 1CC 12 Wibm E 344 L 40 A MDS (912 Wi 53
IR 3 MDS-biTP53 K] 43 4 i 37 i 37 7 2
WHO 2022 F5 #E2 W7 biTP53 55 L LA T 42—
OAFFEZ2 AR 5 5878 s @ F Ay 5 58748, HL
TP53 VAF>50% ; Q) HA 11 58 A8 14 17 5 Yo ta (450 i
B (17p-) s @EAN T8 enLOH" . ICCHRUER
W biTP53 5 76 /2 LA T 2 — : OFFE=2 YR -
AL 05, VAF (E 38 >10% ; @ 50 s5, 28748, H VAF>
50% ; B HAL 1. 5 AL 1Tp- 3 @ HA 15 548 fF: en-
LOH ; QA7 8 A8 CKs

WHO 2022 FiifE 5 ICC AR5 T biTP53 (2 Wr
KAKA R, H ¥R XA FF A biTPS3 12 Wi A5 i 1
TP53"-MDS #4745 4328 B 35 Z (8] W A AE LA T
25 DICC bR fE N Ry 2007 5 228 75 VAF (H ) >
10% , T WHO 2022 g 1 X6} 11 e 7 25K 5 @1CC b i
INH TPS3 FA 5 54845 FF CK I, BT AT2 T hiTP53,
1M WHO 2022 AR ER X L EA T o WEFZ Wik
YR IE A I PRIV, PR 5 288 Z G RIS A SR IE
32 EREHAANTRE @

HoAth 8 R L 2 AR RS X TP53™-MDS £ % OS Ay
SN ¥ 18 . Weinberg 25 UBFSE $ /R 1E TP53"-
MDS H1, A5 JCH At 3 PR 58 48 D) R M 58 AR S PR A H 1
X OS VA B E M . Bernard 28 N 18 , 76 TP53
BANT B RAE MDS HE , ToE AR LA | 1~2 g8

AFFEIR 3~4 D HERAFFE 5 AN K DA LR AR L [H]
HBE N SAEAETER 50 81% .36% .26% 8% , {FAE
3525 5 5 T biTPS3 U 1 Bl 5 3 a8 AR SL U H
JoK,54FE 0SH<6% . LAk, 7F TP53 5845 1y Hefilt 2
R ARAR B A L DR 58 A8 W] BB MIDS 5 2 T 1 UK )
2%, Montalban-Bravo 2 * 42 i 65% 1) TP53"-MDS
KB TR g 12E Jre PG BT A i PR 58708, N IDH T
TET2 .KDM6A %,
3.3 CKUs 9%k

CK #IA A /& MDS i 37 15 A R [H %, TP53
RASG I CK WiJg 22>, AT %8, TPS3"-
MDS £ CK i B3 FE AN CK A B8 3 B 4 OS B 4
(10.7 Hws. 2214 H , P <0.001)", fE—3i % T
SEIEDR B i T 40 RS A VA YT TPS3"-MDS/AML H
HIBFSE L 9 BlfEA CK K 12 491 JC CK () TP53"-MDS/
AML 3 34 0843514 38.19%4191.7%(P=0.004)",
Stengel %5 ™ [ B 58 718, 78 TP53 HL{ 55 58 48 MDS
BEH A CK H G CK A7 OS B8 (144 H vs.
46~ H , P=0.035) ; 1fif 7 biTP53-MDS & & w4
CK 57 CK ¥ H 7 0S 2 R LG # 8 L (4 ™A
vs. 2 H ) o R ITAH & MDS 8 Eb iR & 1 MDS,
hiTP53 & H %43 51l 84% F1 65%, H ¥ 5 4 3t
(0] GRS () = b=

4 HTPS3EEZFER MDSHIBST

4.1 & W A 25 4 (hypomethylation agents, HMA )
h A mk G0 7

HMA 3= ZA0 35 1 PG {5 (decitabine , DAC) F1]
FLIFT (azacitidine, AZA ) , H B4/ 42 5 f& MDS (1 —
AR R, R A BRI R 2h T X
CpG 5 iy AR TS BNGYT By . Ak,
TP53"-MDS £ # 5 TP53*-MDS H 2 #H It , ¥F HMA
TG IT B SN, R i 2 2% 5 (ORR : 45% vs. 32%,
P=0.13) , {H 3542 57 i i 1] 86 %5 (5.7 A A vs. 28.5 4
H,P=0.003)"". 55 —5HF5E 0 & 7R, TP53"-MDS
BE R TPS3"-MDS 85452 HMATRYTJa 71k 356
4 5% fift (complete remission, CR)/H 43 2% f# (partial
remission, PR) (83.3% wvs. 71.4% , P=0.012) ™'
Chang %5 WF 58 & B, 352 HMA 3477 1) TP53"-MDS
B L TP53"-MDS & # B 5 ik #| CR (66.7% vs.
21.3%,P=0.001) ,{H OS 3% (14 ™ vs. 3941 H , P=
0.012), Al BE5 TP53"-MDS & 1EiA % CR G H 5 5
K VI AMLAT %

A4 FEHLE—Fh B 20 M9k TR -2 ] (B-cell
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lymphoma-2, BCL-2) # il 7] , A] 7534401 BCL-2 ¢ H:
U S A A BB AR B P TS Bazinet
LT Ball 228 00 HIHRGE , 4 25 s PieS HMA VA TT
TP53"-MDS 5 3 %) ORR H 67% 1 36% . Ball 25>
A8 4k 45 s I A HMA JAY7 MDS (11 4 TP53
A8 ) R E AL 0S M 19.5 40, Hirh 7E HMA #.25
16I7 I MU 32 e 23 s iR HMA IR T 1Y R 1
H7 OSSR 1144 H o {H Zeidan 552 18 4 4%
7L RLEE S HMA J6 7 TP53"-MDS 3 1 ORR U N
20%. HE4E i RE A A TPS3"-MDS £ 35 [ il
Jei Ay B 2R R B IE
4.2 F A # o T 4 fe A5 A (allogeneic hematopoi-
etic stem cell transplantation , allo-HSCT)

allo-HSCT J&:ME— A BEI6 & MDS BIR T 1 4%,
{H TP53"-MDS £ # $ % allo-HSCT J5 3 4F 0S /L
20%"", —Ii5F allo-HSCT {577 TP53"-MDS/AML
(21 I MDS, 21 5] AML) 35 i BF5E 718, 3 42 0S
66.3% , Ho, 23 {51 TP53 B3 x5 548 8 34 34F OS Oy
60.6% , 8 14| biTP53 £ # 3 4F 0S } 57.1%"' . TP53
SRR MDS B FH 4257 allo-HSCT 5 5 &k &Ll K
FET I F 5 R 22— X AT RE I TPS3 28728 i BE 41 il
BRI IR BE L I v o fo g% b e A 0, — Tl A
21 {5l MDS 126 f5i] AML £ A 5T F8 H , TPS3 f3/
5% BA 955 A8 AT AR A allo-HSCT J5 il J5 T B, TP53
SRAFTERTE bRAL S TP53 SR AF AL i H 3 OS
439 R 21.7 4~ A R 8.1 A4S A (P=0.106) . % F
TP53 58745 B E B AE R IR YT AT S B A B, 75
B 2RI TR R
43 pS3 /N HFAERE A

Eprenetapopt (APR-246 ) J&—#f/N 3 p53 2 [
FeoE R, il R A pS3 B A S AT RE | AT I75
TR FE P P T APR-246 B G AZA (9
(] F 2 T 8 200 L A %) RS R G 2 1R YR 3
(FMS-like tyrosine kinase 3, FLT3) N2>, —
TPRER APR-246 A AZAIGYT TP53"-MDS (40 1)) J&
TP53"-AML (11 ) J 35 1 T1HA I IR 56 45 SR 4 B
5% AZA BX A APR-246 JA77 1) TP53"-MDS (£ # 1Y
ORR N 73% , 5¢ 4= 2% fift % (complete remission rate,
CRR) } 50%, H TP53 VAF {H1EIGTT A %00 B
ETFREEES . 7B —TEXT APR-246 BX A AZA
F TP53"-MDS (34 f4i] ) }2 TP53"-AML (18 ] ) 8 & 114
I 38911 AR 56+, TP53"-MDS H 2 1 ORR N 62%,
W R LI E] R 10.4 0 H , HLTPS3 VAF 53897
SRR [E] L OS S AH . FE—TT4gh A 19 44l

HSCT )5 TP53"-MDS (&35 J 14 5] TP53"-AML & 1
I 0 PRI IS H , 14F OS24 79% , H 37 0S 49 20.6 4
F150 357 AZA W APR-246 7497 19 TP53"-MDS i
HIIHAL0S R 586 47 AThis itE— A T RAEAC S bF
ST APR-246 [RVATTFIE ST .
4.4 CD4AT 3% 2 FEHAR

CDA7 7E1E 5 A LK e 2 it v 5 238, T
65 96 200 LA OB 8 2R G ) N, A T 3B 5 g 2
LA IR 2% Magrolimab J2: LA CD47 S ¥ f f) B %8
R 11 G4 (immunoglobulin G4, IgG4) ¥ 73 FE T 1A,
T CDAT (R 35, (5 0 410 B 1 T 0% 2R G A% v
B FE—TiF 5T Magrolimab B & AZA JRIFHIIR
15 fis MDS F8 25 1 Th HA I AR 06, g A 95 1] £
# (TP53"-MDS 70 4], TP53"-MDS 25 3] ) , 45 5 /R
TP53"-MDS & 1 CRR N 31% , & ik F] Hp {7 0S;
TP53"-MDS £ # ) CRR A 40% , 10 OS 4 16.3 4~
A, 55— Magrolimab & AZA FH TG =1 16
MDS (18 1] ) LA K AML(25 5] ) f 35 119 Ih 3 ifs PRI 56
H1, Magrolimab (75 AZA V&7 WII6 MDS £ 1) ORR
4 100% , CRR K 54% , Horp 2 5] TPS3"-MDS & H
15| CR, 1 {5 B #8)Z 18 CR™ . Magrolimab 51 1] LA
M35 TPS3 AR B E AN R TS , (E ATy e 28 Kk
AR Rt — 5 TE
4.5 TIM-3 3% &4k

T bR E A1 i e ie BR 25 11 M 26285 11 3(T cell immu-
noglobulin domain and mucin domain-3, TIM-3) j& A
PR P —Fh S e PR DR, R 755 e 4 D S 2 i
2, I 5 s AR OG0 . Sabatolimab J& — 7
DL TIM-3 S48 55 9 1gG4 T, 8 1 il TIM-3 A 1
IEL D e 28 241 L 1 e B T 52, A1 T i R e 0 B e P
TR . —If & T Sabatolimab BX 4 HMA 7497 MDS
(1) Th 39 PRI BG o (gl A 53 49 /i, Hodb 14 il
A TP53 %75 ), ORR H 56.9% , H (i G fifp 43 L} i) Ky
16.41H , HiApr TP53"-MDS H# % # ORR N 71.4% ,
I ARSI ) ) g 21,5 7 91251568 Sabato-
limab 7E TP53"-MDS (& AR P L3 A e 22
PROFFEINLAUESE

5 & i&

P TPS3 KL DK 558 1 MDS FB 35 5 ph R i PR
FEAE | 4B 358 15 24 RR AR T O R 28 A5 3% &R o biTP53
MDS f8 35 40 b TP53 B4 a5 5848 1Y MDS f 35 i f= B
22, W 5y ) AML %4, Sl BB Y WHO 2022 )2 ICC
S3 RIS WA ISP LI S Al S (2 W RS . H AT
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