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Abstract

Bortezomib is the first protease-targeted drug approved by the FDA, and it has significant effects

in the treatment of multiple myeloma and mantle cell lymphoma. The relevant mechanism for bortezomib may be-

come a potential treatment for acute leukemia in recent years. There is evidence that bortezomib can benefit patients

when used in combination with other therapies. Clinical applications are primarily focused on the treatment of new-

ly dignosed and relapse/refractory acute myeloid leukemia as well as acute lymphoblastic leukemia. This findings

summarize the basic mechanisms and current clinical development of bortezomib.
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Fig.1 The anti-leukemia mechanism of bortezomib
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1E 22 Z R ik 3 3270 36 /b 4 W B AL BT, NF-xB2 4
2R A OS2 e R, S R E
il A 3 A5 1 00 ) 2 4 AIE B AT DA B 1R TkBa ) B i,
MK NF-xBE A7 R BT, B 1k NF-xBAZ #%
R ANEE NF-,e BEE R U170, 1 85 e oK R i T4
W3k 3 35 1 S R T Sp 1 M NF-xBRUA FLAE A, &
R PRDN A H Ak, a3k i S 1 s 20 B h et
SADEGHIZS!TE s 56 vh 2 LA FH A 25 0 oK i P A
NE-«BiF 1 AT 51 EKG-140 Jl I T2, 28 B0 3 44 k
BA BFERHUMIREE . fEZHOUE S5 b 4 i
T 5 47 K A FIMLL-AF9%% 4k IAML/N B, & 31
B oK 7 AMLA-40 8 1) AR T RE, 24K T /R
R ARSI, LA AL A2 20 ) R A v
6(CDK6)1E Ml 5 1 K iy B0 b, 0 45 1 K i o ik 410
HINF-kB, 4k i [£{KCDK6 % ik /K °F, T HNF-«xB
XFCDKG6 3 ¥ BIDNASS & 2 1% AT 4] 5 1f 5
1 L P ot o2 4 B
1.3 55 4RE

JIANGEEPV e B 5 42 K ik 3 AMLAH f8 h)s
AR 2 A M PN E AR G FILC3-IL R E g AR
1CWIP62 L 1A, i 4 M T W R AR TE 5P E 16 h
J&i, IK 3R WA 5 A2 oK A 4 R T R R AT S AML
Y1 E % . LARRUEZERURT 7T K& B, 0 5 e Kot &
FLT3-ITDZ A (I AML A A §8 a4, o] LU FLT3
WS T:, BB R R I Z A A TR R
HAFZE B P RABEN TR T, K5
Hh—Fh EEE KRR A QB RIEE TR, /£
B A K AL P FLT3-ITDZR A 1 AMLAH 5 , 40
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0850 ek A K. BASTIAZEOMg A 35 4 K BE A 44
5 A% O ALEER )77 (histone deacetylase inhibitor,
HDACI)*} B AAB-ALL & 1 J5 AR 4 e idE 47 Ab B, &
L 25 kA B Y Rl B 1 M 3808, BR A 1 WL
FE S A Y. JTUN/MAPK. PI3K/AKT. p53.
72 R /R B AINF-« B 1 1 2 KR 6.
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i, B A M EE B 56 A 2% fif (complete remission,
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BAFRITIE AR, BT ER RS A2k
A A G IT 8 LA 2 0 B A K AEAML Y
ALLH I PR B F B BLIEAT 2738 GR 1) 6
2.1 TRBEKIETT E &Z/MEIGAML

WAl L2 R /e I AML BB 35 1R 22 i 556 e A A7 %
73 LA = A2 H AT I PR BT T G 79 17 8. GHADIANY
SGOE — TR A VAR T U A, K408 B
RHIT B R/R AMLEE BENL 7 9 FLAGORIS B |
BaP b M R4 B 7 R R T ) FEMA(KFEVA T
KATER . BapE B 1) ZHATFLAGHEMA-HI 5 12 K 4,
W 2H 2 TR AE RS 4y 3N 48.5+8.9 71 50.549.5% . iff
T4k B R FLAG+EMA-+H 8 e K 4L RIFLAG+EMA
A1) CR 531 30% A1 25%, A7 AE A7 34051l v 8.2 A
A17.1H (P=0.275). £ HOLKOVAZE BHEAT ) — TR 1
WL Ge3+3 7 IR IE A, A9 3844 B (BLFER/R
AML. MDS#1L AML. CMLAEE2S G5 ), TAL4E
W5N62% (U FH27~83 %), 1E1~5KAN8~12 K ik
TREM, 7E58 1. 4. 8 FI1LRSGA T E 1K E
A DU w4, BB A oK R UG 7 28 1.0 mg/m?; DT
) ) A A2 46 77 5 500 mg/m?e 21K A— N E A,
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Table 1 Clinical study of bortezomib and results
SCHRSRYA 2 N R PRI 56 7 A RITER
Study and year of ~ Drugs Partic-  Age of pa- Nature of Brief details of study Results
publication ipant tients disease
GHADIANY M, Bortezomib, fluda- 40 48.5£8.9 and R/R AML A prospective non-interventional (1) CR rate was 30% and 25%, PR rate
etal, 2021 rabine, cytarabine, 50.5+9.5 research trial dividing patients was 35% and 50%, mean survival time
etoposide, mitoxant years old between salvage therapy plus was 8.2 months and 7.1 months
bortezomib and salvage therapy (2) DLTs observed in 15% participants
without bortezomib per group
HOLKOVA B, et Belinstat, bortezomib 38 27-83 years R/R AML, Belinostat was administered (1) No abnormalities were found in the
al, 2021 old sAML on days 1 to 5 and 8 to 2 of whole exome of a patient with highly
each cycle of the phase I dose- refractory MLL-ENL
escalation study. Bortezomib was  (2) Stable disease was observed in 18
administered on days 1, 4, 8 and patients, which 12 patients of AML
11 followed by belinstat infu-
sions
KULKARNI U, Mitoxantrone, ATO, 22 17.5-41.5 R/R APL An non-randomized phase 11 (1) All patients were in hematological
etal, 2020 ATRA, bortezomib years old trial, mitoxantrone was given remission at the end of induction ther-
for the first 2 days of induction apy, and all patients were in molecular
treatment, followed by ATO and remission after consolidation therapy.
ATRA, bortezomib consolidation ~ Two-year OS and EFS survival rates
therapy was given on days 2 and were 95%+4.9% and 80.2%+8.9%,
5 and consisted of 4 weeks respectively
(2) Grade 3 toxicity was noted in 8 pa-
tients, and during a median follow-up
period of 48 months (range 28-56.3), 2
patients died and 3 relapsed
SAYAR H, et al, Sorafenib, vorinostat, 17 37-74 years R/R AML Phase I/II study of combina- (1) CR and CRI was observed in 7
2019 bortezomib old (FLT3-ITD) tion of sorafenib, vorinostat and patients, PR was 2
bortezomib for the treatment, and ~ (2) ALL patients was relapsed after
bortezomib will be given on days  consolidation therapy 2 cycle
1 and 8. This will be followed
by 7 days of rest. Therefore each
cycle will be 21 days
APLENCR, et al, Daunorubicin, eto- 1097 <30 years De novo An open, multicenter randomized (1) The CR rates was 89% and 91%
2020 poside, cytarabine, old AML phase III clinical study random- (P=0.531), respectively. Three
bortezomib ized 1 097 patients under the age years EFS was 44.8%%4.5% and
of 30 years with primary AML 47.0%%4.5%, respectively
into a standard chemotherapy Three years OS was 63.6%+4.5% and
control group and a bortezomib 67.2%+4.3% respectively
plus standard chemotherapy (2) Bortezomib combination standard
intervention group. The interven-  chemotherapy has been found to
tion group was given bortezo- increase toxicity
mib on days 1, 4 and 8 of each
chemotherapy course
ROBOZ G J, et Decitabine, bortezo- 163 =60 years De novo The randomized phase 1T CR/CRIi rate was 39% (95% CI, 28-
al, 2018 mib old AML trial compared decitabine alone 50) in group A, CR/CRIi rate was 38%

(group A) with decitabine com-
bined with bortezomib (group
B), patients in group B also
received decitabine for 10 con-
secutive days and were treated
with bortezomib on days 1, 4, 8
and 11

(95% ClI, 28-50) in group B; The OS
was 11.6 months (95% CI, 8.3-21.9)
and 15.8 months (95% CI, 9.2-22.5),

respectively
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Study and year of ~ Drugs Partic-  Age of pa- Nature of Brief details of study Results
publication ipant tients disease
HORTON T M, et Vincristine, doxoru- 135 1-31 yearsold R/RALL The phase II clinical trial (1) CR rate was 68%+5% in pre-
al, 2019 bicin, bortezomib, (B-ALL, T- divided relapsed patients into ALL, very early relapsed patients
asparaginase, predni- ALL) relapsed, very early relapsed who achieved MRDneg and MRDpos
sone (18 months after diagnosis) and three years EFS was 70%+14% and
carly relapsed (18-36 months 3%+3% respectively, three-year OS
after diagnosis). Bortezomib was 70%=+19% and 0% respectively;
was administered intravenously early relapsed patients who achieved
ondays 1,4,8and 11 ina 28- MRDneg and MRDpos three years EFS
day treatment cycle for a total of  was 58%+19% and 10%=9% respec-
three cycles tively, three-year OS was 65%=17%
and 19%+17% respectively
(2) T-ALL also achieved good
outcome(CR: 68%+10%), 75% MRD-
neg patients still alive after 3 years,
while three-year OS for MRDpos
patients was 44%
COLUNGA- Vincristine, doxoru- 15 2-35yearsold R/RALL A retrospective analysis used 60% patients achieved CR and CRi,
PEDRAZATE, et  bicin, L-asparaginase, bortezomib on days 1, 4, 8 and five-year OS was 40%
al, 2020 bortezomib 11, dexamethasone for 21 days;
intrathecal vincristine was admin-
istered on days 1, 8, 15 and 22;
doxorubicin and L-asparaginase
were infused intravenously on
day 1, and intrathecal chemo-
therapy was administered three
times to all patients
AUGUSTK J, et Mitoxantrone dexa- 10 11 months-18.5  R/R ALL Bortezomib combined with re- (1) There are 8 patients achieved CR or
al, 2020 methasone, vincris- years old induction regimen for treatment. CRi, MRD was not detected in 2 of the
tine, bortezomib, Bortezomib was administered on CR patients (<0.01%)
peptonase, days 1,4, 8and 11 (2) All 8 patients who obtained CR or
methotrexate Received mitoxantrone, dexa- CRi eventually relapsed
methasone, peptonase, vincris-
tine, and intrathecal methotrexate
over a 4-week period
LA STARZAR, Venetoclax, 3 26-78 years ETP-ALL Treatment with oral venetoclax All patients achieved CR or PR after a
etal, 2019 bortezomib old (800 mg/day>28 days) and bort- month
ezomib (1.3 mg/m? twice weekly
%2 [case 1, case 2] or x4 [case 3])
TEACHEY DT, Bortezomib, modified 824 <30 years De novo T- The randomized phase 11T (1) The four-year EFS in group A
et al, 2022 BFM regimens old ALL/T-LL trial divided into modified BFM and group B were 80.1%=2.3% and
regimens (group A) and modified 83 8%:+2.1% respectively, while OS
BFM regimens combination bort-  were 85.7%22.0% and 88.3%1.8%
ezomib (group B), both of them respectively
add prednisone and peptonase (2) Limited efficacy was observed upon
to reduce prophylactic cranial treatment of bortezomib. Only 9.5% of
radiotherapy patients in the trial group underwent
prophylactic cranial radiotherapy
JAIN H, et al, Methotrexate, aspara- 35 >14 years De novo An open, single-center random- (1) There were 29 patients achieved CR
2021 ginase, doxorubicin, old CD20'Ph ized phase II trial was treated after follow-up 21 months, EFS and
vincristine, ritux- pre-B-ALL with modified BFM-90 protocol, OS rate were 78.8% (95% CI, 64.6-

imab, bortezomib

rituximab administered intrave-
nously on days 1, 8, 15, 22 and
28, bortezomib administered
subcutaneously on days 1, 4, 8
and 11

94.0) and 78.7% (95% CI, 65.8-94.0)
respectively

(2) There was no significant increase in
toxicity with bortezomib compared to
conventional chem-therapy treatment,
with a 26% incidence of neuropathy
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—HHEFE ) (recommended phase 11 dose, RP2D)/fif ]
1.3 mg/m? & KA1 000 mg/m? DURIFEMBIGTT, 18
4 G PR RaSE (stable diease, SD), SDFRAZIN 8] A 3.8
AN A, TR I VR R AR A IS KR R/R AML
24, FF HXHER 5> B A 2. KULKARNIZE I — I
JEREHL. . B OB ES T 228 B KSR
WPRIAH A (A 111975 (acute promyelocytic leukemia, APL)
F, PR N 2655 (17.5~41.5% ), NLEEIEHES
TEIT T2 RS T KA EEER 10 mg/m?, 1M 5 % %2 = &
A 10 mg/ R AR S AT AR R 4E R 45 mg/m*iR
I7, TEE2RANEE SR T AR B 2K 1.4 mg/m?, DL VR
I ELHE 4 J] PRI R 700 A0 4 R R DA S OB 5 e oK. AE
IR IT W Sk B MR R, TG B ETL
VAT 5 AR B 0y T 58, WAF AR A A7 3] (overall
survival, OS)MIJG S 4E 47 (event-free survival,
EFS) 43 711N 95%+4.9%F1 80.2%+8.9%. %I 7t 3
B, 1E 5 K APLH, W&V KRG 167 BA B3 IR IR
R SAYARZEPIGEAT T — IR AEJE . ARILT i
R B KB A6 T B FEAMLIK IR PRI 58, 1%
WAL AN1T4R/R AMLIF A A FLT3-ITD AL 3,
SIS SR 3437 S Oy R, SLIR A 744 B R
CR+CRIi(CR with incomplete count recovery, CRi), 2
ZEEPR. EM TR TUNE KB G R BLAEE
R SL AR LE VR ITR/R AMLAEFTL3-1TD A 3 75 1 2
AT 52 A R0 . A0TSR, B RS
HAh 259 fie — € 12 B2 2 v B R IHE I AMLE 5 CR,
B $2 mOSHIEFS, %4516 7 5 Z i 5 i it
B SR
2.2 WRBEKIATT#1I2AML

APLENCEPZEAT I — WU 8. 2 0 Bl L
DRI PRI SR T 0974 F 88 <302 (W12 AMLEE
HFEHL > Ak IT X I 4L(ADE; n=542)F1H % 4 K
I (ADEB; n=555). 36 7E M7 T RN
1. 4. SRAT 1.3 mg/m* i kK. PR
BN 89% M1 91%(P=0.531), P40 34F EFS% 7
N 44.8%+4.5%F1 47.0%+4.5%(P=0.236), 35E 0S5>
1N 63.6%+4.5%F1 67.2%+4.3%(P=0.356), B &0
M K S fB 3 R AR R I T S5 3 PR o, T EL 2 4 sk
LA M TR . ROBOZZEPHEAT 1) — T2 [t
Bl 2 A llis PRARES B T 185 oK 5 b 1 At v52 1)
7R, #1634 94 =604 AMLE & BEL 7 Jy b
fhE (AL, 82 \) 5 PU M= AT B AR (B4, 81AN)

Ho ALY RS % 2210 K B2 5220 mg/m?Hb 7Y fih V52 R
J7, B B E TR 10K 355220 mg/m? ik 5 b
PO AR (1 S A B AR, 4L SFALLRBE RSt
1.3 mg/m* W B KIEATIRIT « WAL CR/CRIZM A
39%(95% CI, 28%~50%) vs 38%(95% CI, 28%~50%;
P=0.91), {ECR/CRiFEFH H, OS7 7N 1.6 H (95%
CI, 8.3%~21.9%) vs 15.81 H (95% CI, 9.2%~22.5%;
P=0.60), PiZH1EE MRS B2 IR IT B % 2%
FR IS (8] 7 T AR Givt 22 22 7, R T 7 3% B Hh ph 4tk
TEBEA T Ve K IR 7 AMLIE AN g 00 JR 3 TS
BRI NI B e oK T Atk 245 W w4 H B HL O %2
4, ABAECRMOS T [ I A 45 2 4, A3 Bl 2 4
KIGIT W AMLAT 75 5 Z W LR AR DT
2.3 WREEKIATT E &Z/MEIGALL

WEREW, £ 15%~20%1 ALL)LE 2 HILE
R, I HE R ELR TG R ZEDT . fl Nk B Ak Bl
4% ¥ 5% B4 9% 4 (minimal residual disease, MRD)#2 1§
JiJeg B8 e 2 AR IE YEIR T S, AR TSR iR A
B B, MRD/2 T 305 2 K M # i B2 R &R 2
— . HORTONZEMIF & (1) — BRI I PR 1k 56 A 125
4,(10344 B-ALL, 224 T-ALL)Y& & L35 7l
PeKBCEVPLD T R(KE#H. ZRE . KRB
el RJern)iasy, 2R AWM INE R@Z WG
18N H PRI R IR & (Wi 18~36NH )o TEER 14
4. 8+ VIR kA S0 8 12 K 1.3 mg/m?, 28 KRy —
ANVEIT R, =AW, AT AB-ALLE E CRE N
68%+5%, 314 &K MRDnegfIMRDpos £ & [ =
£E EFS43 N 70%+14%F1 3%+3%(P<0.000 1), —4F
0874331 70%+19%A110%(P<0.000 3); 1M -3 K Ja ik
322 % 1Y) MR Dneg Al MR Dpos £ # [ — 4= EFS %43 5l
N 58%+19%(P<0.000 1)F1 10%+£9%(P<0.000 1), =4F
OSH3 il N65%+17%F119%+17%(P=0.0014). T-ALLE
HFICRZFE N68%+10%(15/224 B3, 4 3/4/{IMRDneg
EH R 34E S I AETE , 11 MRDpos £ 11 34E OSIUH
44%. COLUNGAZ%E Ml 734 7% 1544 R/R ALL
AW IS SEIT, BFPAFER13Y (TUH2~35%),
TEEEL. 4y 8 1LREMKER & K(1.3 mg/m?); 1E
1~2 1 R I ik S HEFEK A (10 mg/m?); 7E551. 8.
15122 KRR KB HTI(1.5 mg/m?); 55 1R B ki
HTE 2 F2 HUE 50 mg/m?BKFE B 10 mg/m? L L-K
KPR REHF6 000 U/m?, 45 60%(9/15)i% %] T CR/CRi, fi
EOSN40%. TMAUGUSTZEWIZE — T Il IR #F 78
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X104 R/R ALLE JLEF I TE RN 114 H 2218.5%) it
1T 7B e K B AALL R3J5 ROKFT R . i ZE K
P KBTI 551 TACBERIRES P L S FH ) (1 7Y
FERWEIT. AT HE L. 4. 8. 1L RATHIELXK
1.3 mg/m?®, F80%(8/10)E ¥ $KFFCR/CRI, fECREFH
24 B RS MRD Y] 14:(<0.01%), #2 7RALL R3
T ZEH NI & Ve K IR 7T R/R ALLIK ) L3E 2 — 3k
BE R ERIH TR . STRAZASEWIN3 4 R/RE
ARG AR TS PE Ik 2 40 i (1 %5 (ETP-ALL) 88 3 iR 47
1R 5 172 K [1.3 mg/m? B J& 5 02l 1 i f112)
A0 13)] 5 4E 23 FE (800 mg/ K x28 K)IRTT, —A
HIERHBIARICR, 74 4 B #HPR, H HAF A BN
B A KRB G A3 e b 52 M R AT Jb s KA R
= Bt J LB — T 451 3 414k 75 45 1144 ALL AR LA
3T, LW AL AR 104 (3~15), Hrp G 7 T-ALL,
2450 Tibk B RESH B bk B2 SRF TV B, 2491 B-ALL(S & /HE VR 6
fil, w faS ), 7R PR e R B AT AT R S,
815 & JL(B-ALL 14, T-ALL 74897 H KM, 2
ZZ % (objective response rate, ORR)N72.7%. 16IT
B B T3S R M3, T4 2 RAN, 1697 JECRIK
$I185.7%(6/7) ; I8 97 1l H BEMRDFH £ 1041, 1697 5
MRDELR B TR, 3 H1FIMRDE [, 7 BE Ui
150 H(2~291 H), 24EEFS (45.5+15.0)%, OS N
(63.6£14.5)%*,  FIRHFFTR I, B8 oK A HoAh
T Rt TR AR, e R EREEED
MRDPA M2, 3 HMRDY] 4 & 3 ¥ 7 J5 BMRDFH
PR A, R ZER/R ALLER #9697 o Al &
MK BeAE— B RR RIS M, A = % 0S
FIEFS.
2.4 TREEARIATTVIIZALL
ALLSE)LE F5HE Wz —, S)LEME
P E F126%, 7E i N\ FFALLZ) 5 ALKI20%% . N T
SO TAH L S AR T 40 M 1 0f s (T-ALL) i 35 T,
COGHEAT 1) — TR I PR 56, #4824 44 8 <3048
2 I T-ALL 235 15 15 5 R0 DL A (8] B AL 23 B
oK BEMALYT 5 %8 (A4L) R B 1 K BE A 20 R BFM
I7 % BAL), HAEETT RN T ke tafiks
1A BRI TR VU T80T - AZHS BZHIE) T-ALLIY)
45E EFSAT0S43 714 80.1%+2.3% 5 83.8%+2.1%(EFS,
P=0.131)f1185.7%+2.0% 5 88.3%+1.8%(0S, P=0.085).
WS IR, A5 P VoK o LB SR g 4, e 20 A
A9.5% B AT T W7 M P T JAINSE

) — I ey T JEBE LT O S A N354 9]
2CD20"Ph | /AB-ALL & &, " A7 4F #320% (Ju
15~52%), 1697 18 A2 25U BFIBEM-9077 58 (FH & il
Mo Ml RA/R. KER), £51. 8.
15, 22F128 R FR ik iy ) 2 5 B 41375 mg/m?, 1E58
1. 4. SFITRE NAZME KK 1.3 mgm®. 29
%4 FE TR B CR(85.3%), W0 R BUALST +H 85 742K +
2 B S TR iR AL T U7 56 1) MRDBH
ZH 51.7%H T 2270.9%, 5214 H J5 EFSHIOSH
371N 78.8%(95% CI, 64.6%~94%)F178.7%(95% CI,
65.8%~94%), 5 REAE & FALTT V6 T7 A5 EL D NI & 4
KR 22 PR T I B BN Bt S, e
I A8 (1) R A 2R ON26%, 22 BN B M K B & R 2 1 5
PUIAITCD20 Ph i /AB-ALL A — M 215 . 1R
5 UL _EA SO AE VR YT 7 B NI B A KR T W2
ALLW 2 mMRDB 14 2, {HAEHE = OSFIEFS J7 [
WHRERT.

3 EAEFHITHIRAIRLE

H HIA 2 DU & e K& HAh 25 1) V6 97 AL
J7 R R T IEAEBEAT, NI IRIG T IR R B 7
%, B OR BIPE R AL G2 R A A W H (3R
2).

4 BZ5

I A KBRS AR 2590 i M v T AL T 1R 4%,
RTT KBRS A S IR . 25 BRI
7, W 1 K AE VR R/R AMLI 5 HAt 4t b s 254
1 e 8 1A B — i 22 iR H 12 'R EFSAIOS; ¥R 9T ALL
W2 B, BB KRS HAh 254 25 18R N iE
ST TR, Z W SR, B VoK 55 AT 259
W B ER s B I 250 S5 B FH N A A8 LT 32 R B
(75 %o XTI BRI 25 AL, BT LA BT
P LB SR )3 28 R A 751, T e A
MK 2R 4K b e oK B A K. 5l
s — AR R B g A R R D A2 K (Ixazomib) HAT

MR b —Z3897 25 1E— Bl F1HRIE BT 7T,
— A AFF A SCT(stem cell transplantation) 2% 14 FIMDS
SR AE R LN A B KI8T T B RUE AR I AML,
JE BAE B K B ZTIR YT 5 ORFF 78 R G2, JF H.
A ImARHT AR PRI G MECCKIE IR . IKFE
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Table 2 Clinical trials of bortezomib and results
W B NE GRS R 24 HERE T
Phase Parti-cipant Ages Disease Drugs Recruitment status ID
I 15 18 years old AML Bortezomib, sorafenib tosylate, Active, not recruiting NCTO01861314
and older decitabine
I 165 60 years old AML Bortezomib, decitabine Active, not recruiting NCT01420926
and older
111 1 645 Up to 29 years De novo Asparaginase, cytarabine, bort- Active, not recruiting NCT01371981
old AML ezomib, daunorubicin hydro-
chloride, laboratory biomarker
analysis, etoposide
I 22 Up to 25 years R/R ALL Palbociclib, bortezomib, dexa- Active, recruiting NCT04996160
old methasone, doxorubicin
I 42 15 years old R/R ALL Bortezomib, clofarabine, cyclo- Active, recruiting NCTO03136146
and older phosphamide, dexamethasone,
etoposide
I 100 3 months to 21 R/R ALL Bortezomib, rituximab Active, recruiting NCT04224571
years old
I 4000 lyearoldto 50 ALL dexamethasone, methylpredniso- Active, recruiting NCT03390387
years old lone, daunorubicin, idarubicin,
bortezomib
v 56 18 years old to R/R ALL Cyclophosphamide, vincristine, Active, recruiting NCTO05137860
50 years old adriamycin, dexamethasone,
bortezomib

T FATRE T )X 3044 Hh A7 4F % 258 % (Vi [ 31~70
ZYIR/R AML & 5 i3 AT 4% BUiE 7 I, CR+CRiik 2|
53%, IR ARR =T JRMEC /T R A, B /i £ 1
KT Ib A KB FLAt 245 W30 7 AL i R A 92 1F
TERHATH . Z8 BT, 7677 AT Bk, Bl 50
B Ve oK IX 2 B 1 g AR ) R R B T A TR N, A
I REA B AL R G2 AR 2 AR I, T B AT
i 245 S AN S2 AT I RS SR AL 138 BVR 9T SR
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