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The clinical safety and efficacy of selinexor combined with venetoclax and azactitidine induction
therapy in relapsed and refractory acute myeloid leukemia
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[Abstract] To determine the efficacy and safety of selinexor combined with venetoclax (VEN) and
azactitidine (AZA) for patients with relapsed and/or refractory acute myeloid leukemia (R/R AML).
Twelve patients with R/R AML treated with selinexor plus VEN and AZA in the Affiliated Cancer Hospital
of Zhengzhou University from May 2022 to May 2023 were included. Their clinical data were
retrospectively analyzed. Among the 12 R/R AML patients, 5 (41.7% ) achieved complete remission (CR),
1 (8.3% ) achieved CR with incomplete hematological recovery, and 5(41.7% ) achieved partial remission.
The median time to reach CR was 28 (16 — 59) days. The median PFS was 61(15 — 300) days. The main
adverse event of the regimen was hematological toxicity. No chemotherapy-related deaths were observed.
The combination of selinexor plus VEN and AZA is an effective treatment for R/R AML patients.

- R e 3 -

UEAFESR , P AMIFSE BN R S e 24 A 48 2% 5e . (VEN)
A BIFLAE T (AZA) B A NE A s ALy 90ih &
8 R A MEBEFR AR (AML) B BURRERE SR A 15 £
B R BHETLRBHREM ., MHERA 1 (XPODS 5L F
iR 41 1) 2 1 L B0 R 1 mRNA B A= K85 R F Ry
HmER SR LA LRI TUGHE  ERMER
JEAERE A E I XPO T I, fe a8k 7 5 5 H AL A R AL
B 254 o FE ORI 15 P, B LI PRIV o o BRARIAF ST
WAESE T 20 Je A2y sl & T AR E & AML %
YT AN 2 MDY Luedtke 255 BFSY R MEEF B R 5
VEN BA I rT B R & 45T AML 36, (A A FE 46E T %
FlJe R 5 2 A2 W et U IR & ¥t AMLAE R 7.
I, FoAT 240k 22 e REK G VEN+AZA ﬁmm'?r{éﬁ

52 R METR AML(R/R AML) , I X ELilfs PRI RE Be AN K 7 3k
TR SR

w5 7iE

1. —JEEFERE [ BPE J0 A 2022 4E 5 A 1 H 2 20234E5 A
31 H A B e s B B SCiA 1y 12 461 1 FH 2 ) Je 3R I
VEN.AZA 77 87 B R/R AML B3, BT A 88 8 2 M 4
2016 4FEFE L WHO 35 i ATk L 212U bhgs 2 Hhmafis iz
ZEBRANMIEAS S SR AN LR Iy T 2R A
BN . WAL G 4y 24 12021 B E AML 297 35
UG SRR R AT, xR UG RAF S A KU AS
R, A o B 5 s R, AR FE ) 5 2 e
= BE B2 A HZ 0L S b (LS. 2018111) ¢



A I 2 2024 4E 8 A 45 #4581 Chin J Hematol, August 2024, Vol. 45, No. 8 <773

2. FRIT R e R G VENTAZA T4 % F e
RAER 80 mg, 55 1.3.8.10 K, Il ; VEN 100 mg £ 1 K,
200 mg 55 2 K ,300 mg 5 3 K, 400 mg %5 4 ~ 28 K, L, £
H 1 ;AZA 7S mg/m?, B H 1R, 651 ~ 7K, niRIEEA1E
B, % FEFJE R CVEN LUK A IR 25 i TR % . X TR
FLT3-ITD 58748, 7E =24 36k _E AR 2 (483 400 mg,
R, B H 23K o #7 IV B BEmm i, B a5 0 A kg
i, P FIRIT 25 . R RSB LT 25 W) D B3R Y T LA
JEYLR, L VEN % 200 mg, IR, B H 1R, 139750 14 RE
RS, ARG AN < 5% , 45 iR VEN;#5 R RG] > 50%
{EARIE <5% , 4655 10 IR VEN; 45 08, B oy B 330
I7 . IRTEEEM(CR) FATIENRYY , A A Gt E A5 &
TR B AT 533 H 3 1 T 40 M B4 (allo-HSCT) .

3 RIS KRG e A B A BN < T AN RS
F47 W8 5 [ [ SR AE ST BT (NCD il A R ARTERRE 5.0 R
HEFT A5 RS20 o AT 9 I 30 000 B 5 o R T T
fiE AR O LIRS B L D RE , 24 5 BN %k |98
W R R AR I, S8 R BG R | ML RE 97 S R R
(PCT) KT , WL SE T MIHE CT 5414 246 2, BRI 8 T )
TEURGL 259, R BB 45 T X RE SCRAAYT s YR I
BEPI I, 45 T AN AR B 1 a0 o At i S X RE SRR o

4. 7 ECVEARL - ¥ IR 2022 AR RRIH 11 11956 M (ELN) AML 2
IP R AT TROTAL  CR: B RE S AR 40 M < 5% , B i AR A Py
REARERME (Auer rod) ; Z1E 1L JCF LG 206 ; TCBESN FH L
995 5 A1 JE] I Hh PR 4 48 X 14% > 1.0 10°%/L, H PLT > 100
10°/L. CR FREIMIK AT 2K (CRI) « A0 JE i A4 2 A
7 %F %0 < 1.0x 10°/L B, PLT < 100x 10°/L , H A3 /& CR 4%
W TG (PR) « AL Y7 J5 B 1 J5L I 40 At L 497) sk 2> 2 /0>
50% , H RS 5%~25% , AN i 20 MO HEOE R o A R
K (ORR) & KB HFEIRYTJE 15 %] CR.CRi. PR [ LB,
K Gz (NR) : 5 897 J5 AR 343 CR 5 PR, T A= 77
(DFS) IR &5 CR BH K SET- kb5 1k A9 s a]

5. BEDT  BEVIEE 2023455 A 31 H . FPALFEINE] 127
(43 ~355)d. ARIRBEVIBRRAE S Rr SR 2R K
Vio MY ALIG TR T2 E A AR

6. Bt F b3 . SR SPSS19.0 K AF 4T G0 2740 Hr o
TAIT R E B BELIHEAN AR L] HL AR T IO ¢ K556, P < 0.05 4
LZREGIE L

% R

1. IR 5 12 I R/R AML B, 5B 6], 2 617,
PEAEWE 56 (20 ~74) % 5 6 15 2 I & M AML, 6 il > 4k % 1
AML CHorr 5 9 iy i il A S 0 2R ARG AR, L0 ER e & i
BELT AEALEEAL ) 5 4 ) R XER AML( 2 M7 RRE SI6 )7 R ik
CR), 8 #il % & AML (v 4 5l [a] i i A 1 2 R R
) 5 10 B 1R 7 BT DO I RE AR 25501 KE 5 1R 9T
AP0 E S AE AT HE A5 49.6% (22.0% ~ 87.5% ) 5 12 4]
BE RS PSS, AR 400 SPIRETEAZA

FIPAEREE 4 B R TEAE VEN Rl AZA BB

2 97RO A 2023455 1 31 H, BT A B # X I0A] 58
WA SIAIT . 12 Il R/R AML 4 42532 JE R JE KL VEN+
AZA FTZEIRITIE ORR 91.7% . 1RIT )5 B RELHEAN A L)
B T REDVAYT S A 5.4% (0.5% ~ 26.0% ) , KLk i
i {H 49.6% (22.0% ~87.5% ) ,P<0.01], 54 CR, 1 ik
CRi, 5 #li5 PR, ik CR a7 B[] 28 (16 ~ 59)d., iR h
{37 DFS Bf 8] 47 61 (15 ~ 300)do HARSTFROLFE AWK 1,

3R AT R 1240 R A I 3 ~ 4 90
R RN, AL A B/ (1009 ) o MR 48 A s 2
(100% ) F%1L.(91.7% ) ML /PARIE (100% ) o HPEA 2 if
Bz AL E] 16.5(3 ~ 38)d, Hifs HGB S iR {H 59.5 (46 ~
82)g/L, {3 PLT %A 9(1 ~ 17)x10° /L, F L) G-CSF K
M SCRERYT R i . FEMIEMEFE AR RN 1 ~
2 ZF1(91.7% ) TCREIRAREMIMLAE (75.0% ) , BT AT -3 45
T W M S F ok ) B B T WA S, 41.7 % £ A
0, 16.7% B E K AR . 103 g% 2L FIR A A KRR
N, A& 56 (33.3% ) LSRG (8.3% ), T LAHL A A LA
PUETRIT I o 0T R R I I I A 2R B A

Wi

TR A IR E I RO AN A SR AT 1 R/AR
AML 35, BENGT FBA B, G2 . VEN+AZATR
JPRIIH AML AT T3 I, IRl VEN G 22 H b2y
YW T RAR AML &, SR, VEN+AZA Tif 245 1)
0 IATY 2 W R I rh iR 75 A e ME R, HR 4T, 28 VEN+
AZAIRYTE RS CR/CRI B, 29 52 % th BB il B 45
A2k, H VENECS 25 H 3L 253697 K AML B
H P OEAE R 21 2.9 B, L, VENTAZA A H
b 1 25 Can 5 3 e AR e A ) St B 25 S5 4 — 5K
SO — PR TR T B

FEMRREZEH R XPOLIMHEIF . XPOL REFLZHE XK
e — 51, BT SRR ] B AR A
YImzs  . FER e Z I T RS A XPOT, T 3N
P A MAZ N R S R R i T E R R
B, XPO1 3355 AML &850 f A A7 BIAH 2, Padfal , %€
FJe 22 S ARST PT AT SFAIR AMIL A3 A1 ] i B e
JE IR &) HE 40 JfL LE ], (H £ R JE & $.2JA J7 ORR J¢ CR %
BIEAR" . BSR4 53T T ZE R JE BRI G R
ok B R FE R DA (R 55 R +PTRE )
FLAG (JA L+ BRI ) 45 243, B4R AML
FEF Y CR AT 2 I 48 5, (H A i fhy7 80k, il
JEME IR AR B AR RS . B, SR Rk B
HIVAYT 7 28200 3% R/R AML BB /L 1ER T,

WF5E & B, ZEM JE R4S VEN 18 i 4% DNA 54316 2
PR K HEBT R —TPEAY ZE R JE RIS VEN £
R/R AML FIEZE A5 4 0k U988 v A 300 B 22 M I PR 1K
Y IEFEREA T (NCT02485535) , ARAMIFFEIESS , FER] JE Rk



<774 - A I 2 255 2024 4E 8 H 4545455 8] Chin J Hematol, August 2024, Vol. 45, No. 8

F1 FEMERIKE VEN+AZA J7 583677 I 12 GG & AML B 1YY 78 5%

P I lewHO M s e — Fr B

5 ()

1 B 20 AMLAHER JREMER 1A HAG Jiti 5% CR JLRENAITH  FeZE CR 2 H 4y,

EA 7T HLA it &l

2 B 54 AMLPEEEfEMDS 246 %k AZA+AG . AZAHHIR it 5 PR PRI, RFELPR 2 H A
9 S PR T AZA+HAG

3 4x 32 AMLAFEIMERN 245 %  ATRA+DNR DA ATRA+TRIE ¥ CR JLENAYT I, 58 CR 3D A&
SRR HAG+ATRA ATRA+IF iR

4 3 51  AMLIAREHER JREMER  CAG.HAG fifige Mg CR 5 IRYT ik CR J5 15 d, i Bl

it ARAE 4 I AE FRRUL N, TR T
5 % 64  AMLARRHER JEEMER  CAG AZATHAG fiiige IR A CR - ILERAYT P, 752 CR 10 A%k
;'fg
6 % 56 AMLARFFHER 244 % 1A DA HD-Ara-C . AZA+CAG Jiii 5 PR iR AR CR
AZA+AG

7 % 68 AMLPEEEEMPN 148 % VEN+AZA Jiii ¢ PR ESIRITIAPR 1A H G K
IS Pl PR IR

8 B 72 AMLAHEEMDS 448 % AZA+CAG.AZA+AG AZA+HAPR ., i Jmid/de CR JLERAIT, FR2E CR 4 H 4%
¥ DA .DAC +HAG .AZA +AG . T 111>

9 4 35 AMLPEEfEMDS 34E A&  AZA+CAG.AZA+IA AZA+AG, Jifige JUEEG PR [RIr E AR IRYT LA AWE,
I S P A R AZA+VEN+HAG 7[R 42405 allo-HSCT

10 z 56 AMLAEREFEMDS  JEMER AZA+CAG.AZA+VEN+HAG Jifi 5 NR iSRS, 4T HLA LAY
9

11 & 75 AMLPEEBMR 344 % CAG.AZA+CAG.AZA LIIREARS, PR IRYT 2 RIE e vi
[ S HA JA T i f

12 5 59 AMLAEEEMDS 146 % AZA+VEN ¥ CRi JLENAYF T, FF8: CR S A&
9

E AML: 2P RS FR 0 ; MDS : B i 5 A 58 2R A AE s MPN B8 8V T 5 VEN: 4R 2% 507 AZA : BTHLIRY 5 Ara-C: BTAR AT 5
DNR: 24185 2% ; ATRA : & R 4E PR s HAG : 8 = RAZHE B+ Ara-C+G-CSF; TA : 2R R 11K e S +Ara-C 5 AG : Ara-C+G-CSF; CAG : LR 52 [
E+Ara-C+ G-CSF; DA : LR R +Ara-C; THY « TIREHDFIE NG+ A AN % 2; HD-Ara-C: Kifl#E Ara-C; CR: 58 22 # ; CRi: 5E 22T
AR TE WK ; PR BTG s NR : AR ZE i ; allo-HSCT : 57 3L R 1f T 40 e A5 4

A AZA FTEMDS 4 i J5 WIRE | I S s £ 11 pS3 7R
Ji A% A B 2 A2 MDS A B PR T, — 350 11 IWIIGG DA
FEE %25 AL 25 2540 MDS 5k AML (8, {75 0] A ZE
Flje F gk 452 o X H R ZE R e &R sVF ) 3 MDS 5
AML B #H X LW AL Wt 2.tk , ZER R RIS
AZA il 33 $E [5] XPO1/eIF4E/c-MY C i B 1 [6] % 45450 1 1L
S o N B [ G , ZE R JE RBR A 2
F 54k 25 7F VEN 25219 R/R AML TS BT AO7AL°7
YT SEHJE R 5 VEN L AZA BB RIS 538087 , 341
23R T 260 JE R BR G VEN+AZA J7 255 9877 12 1 R/R
AML 2% . FHRRITE, 5 B35 3 CR(4 417 & AML, 1
MDS ¥4k ) , 1 ]34 CRi (MDS %44k ) , 5 i 15 PR (2 4] JifL ¢
AML, 2 il MDS %4k, 1 il MPN %4k ) , 1 il (MDS ¥4k ) 55 5
NR. HHEF MDSHAbEH JF Ak AML BEEMEFEE R, 44
FRAR IS R gt R A, Hod 1 B U AML X fil 22
RERM 15 FIRIT T 15 CR; 3 41 3 45 R Ak AML £ rh A

ML RGRE , T TIRYT R 15 PROEINE UL KU Nk
BTGB o BN IRATT, KPR 2 R eI AT
Z VRN AML B, N FH REAE 37 1 100 i 5 5% 114 /N 4318 )
2R — PR

IHAFFTRI 12 BB E S BB B TATE AZA U5 5
1] 5 F015 8 A% T CR, 112 .6 . 11 HUi% T PR; 4 il B H 171E VA
MR R , 0] 12 85 T CRi, 61 7 F 4] 9 BitfS T PR, X 4E/R
WEA: VEN Fl(2]) AZA Z2 55 B9 R/R AML BB & AT nl AZEF JE
FPR R (EARHE— 2 OCTE

10 35T A7 70 HAE e O T REAS 42 R 38 PR 52
B SIRYT , ELIRYT B H & G R H BRI TG, 3R 1%
Ty FAe el A IR I N2 ) WE DN VEN I 2598 B B
PG O, S IR 2550 . JER)JE REXA VEN+AZA
5 ML 250 2R 2055 e i — 2D AL AR R -

25 bR, ZER B RIES VEN+AZA J7 EX T it A
IEE I AR ATE AR T R/R AML HE %4 A5,



e 2 2R 2024 4E 8 A5 45455 8] Chin J Hematol, August 2024, Vol. 45, No. 8

<775~

I Atz allo-HSCT U AL, (AR HE— DR E

FEEIHR

AT ] IO 45 vh o

PEZSTEKAR A Xm0 : PRI BTS20 SRS SRR 4y
W/ el GBS0 AR  BERRIF B HIRSE  SCREH I 6
W2 S0 s FUABAE & SRR S Tk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

2 & ok

DiNardo CD, Pratz K, Pullarkat V, et al. Venetoclax combined
with decitabine or azacitidine in treatment- naive, elderly
patients with acute myeloid leukemia[J]. Blood, 2019, 133(1):
7-17. DOL: 10.1182/blood-2018-08-868752.

Azizian NG, Li Y. XPOl-dependent nuclear export as a target
for cancer therapy[J]. J Hematol Oncol, 2020, 13 (1):61. DOI:
10.1186/513045-020-00903-4.

Garzon R, Savona M, Baz R, et al. A phase 1 clinical trial of
single- agent selinexor in acute myeloid leukemia [J]. Blood,
2017,129(24):3165-3174. DOI: 10.1182/blood-2016-11-750158.
Pardee TS, Pladna KM, Lyerly S, et al. Frontline selinexor and
chemotherapy is highly active in older adults with acute myeloid
leukemia (AML)[J]. Blood, 2020, 136(Supplement 1):24-25.
Luedtke DA, Su Y, Liu S, et al. Inhibition of XPO1 enhances
cell death induced by ABT-199 in acute myeloid leukaemia via
Mcl-1[J]. J Cell Mol Med, 2018, 22 (12):6099- 6111. DOI:
10.1111/jemm.13886.

Ranganathan P, Yu X, Santhanam R, et al. Decitabine priming
enhances the antileukemic effects of exportin 1 (XPO1) selec-
tive inhibitor selinexor in acute myeloid leukemia [J]. Blood,
2015, 125 (17):2689- 2692. DOIL: 10.1182/blood- 2014- 10-
6076438.

Long H, Hou Y, Li J, et al. Azacitidine Is Synergistically Lethal
with XPO! Inhibitor Selinexor in Acute Myeloid Leukemia by
Targeting XPO1/eIF4E/c- MYC Signaling [J]. Int J Mol Sci,
2023, 24(7):6816. DOL: 10.3390/ijms24076816.

Arber DA, Orazi A, Hasserjian R, et al.The 2016 revision to the
World Health Organization classification of myeloid neoplasms
and acute leukemia [J]. Blood, 2016, 127 (20): 2391- 2405.
DOI: 10.1182/blood-2016-03-643544.

PR S 2 LS 4323 bk C R A 2. v R 2k
F M (AE 2bk S AR 201 1 i ) 1297 1 R (2021 4Fji0)
(7). w4 ofn v 2 24 3, 2021, 42 (8):617-623. DOIL: 10.3760/
cma.j.issn.0253-2727.2021.08.001.

Leukemia & Lymphoma Group, Chinese Society of Hematolo-
gy, Chinese Medical Association. Chinese guidelines for the
diagnosis and treatment of adult acute myeloid leukemia (not
APL) (2021)[J]. Chin J Hematol, 2021, 42(8):617-623. DOI:
10.3760/cma.j.issn.0253-2727.2021.08.001.

DiNardo CD, Jonas BA, Pullarkat V, et al. Azacitidine and Vene-
toclax in Previously Untreated Acute Myeloid Leukemia[J]. N
Engl J Med, 2020, 383 (7):617- 629. DOI: 10.1056/NEJ-
Moa2012971.

rhRe B 2 o LR 53 2 L R R 2 2. o [l S R M 1k
SRS R B I2YT IR R (2023 4R RR) [T ] AR AR I 2R 4 AR,
2023, 44 (9): 713- 716. DOL: 10.3760/cma.j.issn.0253- 2727.
2023.09.002.

Leukemia & Lymphoma Group, Chinese Society of Hematolo-
gy, Chinese Medical Association. The guidelines for diagnosis

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

and treatment of relapse /refractory acute myelogenous leuke-
mia in China (2023)[J]. Chin J Hematol, 2023, 44(9):713-716.
DOLI: 10.3760/cma.j.issn.0253-2727.2023.09.002.
Pratz KW, Jonas BA, Pullarkat V, et al. Long-term follow-up of
VIALE-A: Venetoclax and azacitidine in chemotherapy-ineligi-
ble untreated acute myeloid leukemia[J]. Am J Hematol, 2024,
99(4):615-624. DOIL: 10.1002/ajh.27246.
Maiti A, Rausch CR, Cortes JE, et al. Outcomes of relapsed or
refractory acute myeloid leukemia after frontline hypomethylat-
ing agent and venetoclax regimens [J]. Haematologica, 2021,
106(3):894-898. DOI: 10.3324/haematol.2020.252569.
Benkova K, Mihalyova J, Hajek R, et al. Selinexor, selective
inhibitor of nuclear export: Unselective bullet for blood cancers
[J]. Blood Rev, 2021, 46:100758. DOI: 10.1016/j.blre.
2020.100758.
Kojima K, Kornblau SM, Ruvolo V, et al. Prognostic impact and
targeting of CRM1 in acute myeloid leukemia[J]. Blood, 2013,
121(20):4166-4174. DOL: 10.1182/blood-2012-08-447581.
Wang AY, Weiner H, Green M, et al. A phase I study of selinex-
or in combination with high-dose cytarabine and mitoxantrone
for remission induction in patients with acute myeloid leukemia
[J]. J Hematol Oncol, 2018, 11 (1):4. DOI: 10.1186/s13045-
017-0550-8.
Sweet K, Komrokji R, Padron E, et al. Phase I Clinical Trial of
Selinexor in Combination with Daunorubicin and Cytarabine in
Previously Untreated Poor- Risk Acute Myeloid Leukemia [T1].
Clin Cancer Res, 2020, 26 (1):54-60. DOI: 10.1158/1078-0432.
CCR-19-2169.
Alexander TB, Lacayo NJ, Choi JK, et al. Phase I Study of
Selinexor, a Selective Inhibitor of Nuclear Export, in
Combination With Fludarabine and Cytarabine, in Pediatric
Relapsed or Refractory Acute Leukemia[J]. J Clin Oncol, 2016,
34(34):4094-4101.
Jiang J, Wang Y, Liu D, et al. Selinexor Synergistically Promotes
the Antileukemia Activity of Venetoclax in Acute Myeloid Leu-
kemia by Inhibiting Glycolytic Function and Downregulating
the Expression of DNA Replication Genes [J]. Immunotargets
Ther, 2023, 12:135-147. DOI: 10.2147/ITT.S429402.
Guo Y, Liu Z, Duan L, et al. Selinexor synergizes with azaciti-
dine to eliminate myelodysplastic syndrome cells through p53
nuclear accumulation [J]. Invest New Drugs, 2022, 40 (4):738-
746. DOI: 10.1007/s10637-022-01251-5.
Taylor J, Mi X, Penson AV, et al. Safety and activity of selinexor
in patients with myelodysplastic syndromes or oligoblastic acute
myeloid leukaemia refractory to hypomethylating agents: a sin-
gle-centre, single-arm, phase 2 trial[J]. Lancet Haematol, 2020,
7(8):€566-e574. DOI: 10.1016/S2352-3026(20)30209-X.
K&, R4, FLAK, 55, ZER R RIEG E NI WIn 7 4 A
SRR EMETR/ R S VERE R P YT R [ ] A i i
7% 7%, 2023, 44 (11):936-939. DOI: 10.3760/cma.j.issn.0253-
2727.2023.11.009.
Zhang J, Song BQ, Kong X, et al. Efficacy analysis of selinexor
combined with hypomethylating agent in the treatment of refrac-
tory/relapsed acute myeloid leukemia exposed to venetoclax[J].
Chin J Hematol, 2023, 44 (11):936-939. DOI: 10.3760/cma.j.
issn.0253-2727.2023.11.009.

(ki A 1:2023-10-31)

(A Sl - 35





