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Abstract: Targeted therapeutic drugs for acute myeloid leukemia (AML) are showing immense development,
thereby laying a solid foundation for the precise treatment of AML patients. The paper reviews four types
of targeted drugs that have progressed rapidly for AML treatment (by targeting genes or signaling-pathway
alterations, targeting apoptosis-related pathways, targeting cell-surface antigens, and targeting immune-related
substances). We look forward to the future development directions of targeted drugs, providing references for
hematologists and developers of new drugs for AML.
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Table 1 FDA-approved targeted therapeutic drugs for AML since 2017

Mechanisms FDA EMA NMPA

R Geoieidietion of action approval® approval approval
Midostaurin  In combination with standard cytarabine and daunorubicin induction FLT3 2017.04  2017.09 NA
and cytarabine consolidation chemotherapy, for the treatment of inhibitor;
adult patients with newly diagnosed AML who are FLT3 mutation multi-kinase
positive, as detected by an FDA-approved test. inhibitor
Gemtuzumab Treatment of newly diagnosed CD33-positive CD33 antibody 2017.09 2018.04 NA
Ozogamicin AML in adults. coupling drug
Enasidenib  Treatment of adult patients with relapsed or refractory AML IDH2 2017.08 NA NA
with an IDH2 mutation as detected by an FDA-approved test. inhibitor
Ivosidenib  Treatment of adult patients with relapsed or refractory AML IDH1 2018.07 NA 2022.01
with a susceptible IDH1 mutation as detected by an inhibitor
FDA-approved test.
Gilteritinib ~ Treatment of adult patients who have relapsed or refractory AML AXL/FLT3 2018.11 2019.10 2021.01
with a FLT3 mutation as detected by an FDA-approved test. inhibitor
Glasdegib ~ Treatment of newly diagnosed AML in adult patients who are =75 Smoothened 2018.11 2020.06 NA
years old or who have comorbidities that preclude the use of inhibitor
intensive induction chemotherapy.
Venetoclax ~ Treatment of newly diagnosed AML in adults who are age 75 BCL2 2018.11 2021.05 2020.12
years or older, or who have comorbidities that preclude the inhibitor

use of intensive induction chemotherapy.

Notes: AML: acute myeloid leukemia; FDA: Food and Drug Administration; EMA: European Medicines Agency; NMPA: National Medical Products
Administration; a: indications first approved by FDA; b: first approval time by FDA; NA: not applicable.
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Table 2 Partial clinical development of gilteritinib in AML

CTR No. Therapeutic regimen Population Stage Major clinical results Reference

NCT02236013 Combined with induction or ~ Newly diagnosed AML Phase 1 CRc: 81.6% [5]
consolidation chemotherapy

NCT03013998 Combined with decitabine Older newly diagnosed FLT3-mutated AMLPhase 2 CR/CRi: 44% [6]

mOS (21.7 months)

NCT03730012 Combined with atezolizumab Relapsed or refractory FLT3-mutated AML Phase 1 The combination has  [7]

acceptable security

NCT02115295 Combined with cladribine,  FLT3-mutated AML Phase 2 CR/CRi: 75% [8]
idarubicin, cytarabine
NCT03625505 Combined with venetoclax Relapsed or refractory FLT3-mutated AML Phase 1 CRc: 75% [9]

NCT02752035 Combined with azacitidine

Newly diagnosed FLT3-mutated AML
ineligible for intensive chemotherapy

Phase 3 mOS: 9.82 vs. 8.87 [10]
months (P=0.753)

Notes: CRe: composite complete remission; CRi: complete remission with incomplete hematological recovery; mOS: median overall survival.
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th, MLLEEHE ( MLL-rearranged, MLL-r ) [ IfilJjA /&
AMLFIZPEM A 1055 (acute lymphoblastic
leukemia, ALL ) [—MUFRIERE, 76 )LEEFIRA
YIer L, JUHAE WF12 LUF L, HAEE R
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RAS Y I Tz BOMETR AML AR & TP B 77 A9 1 VR I PR
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Table 3 Product information of IDH1/2 inhibitors currently in development

Drug name Target Institute Stage (Global) Stage (China)
Vorasidenib IDH1/2 Servier Phase 3 NA
DS-1001 IDH1 Daiichi Sankyo; AnHeart Therapeutics Phase 2 IND
Olutasidenib IDH1 Rigel; Novo Nordisk Phase 1/2 NA
HMPL-306 IDH1/2 Hutchmed Phase 1 Phase 1
LY3410738 IDH1/2 Eli Lilly Phase 1 NA
TQB3455 IDH2 Centaurus; Chia Tai Tian Qing Phase 1 Phase 1
SH1573 IDH2 SANHOME Phase 1 Phase 1
HC-03 IDH1/2 Nerviano Medical Sciences; HaiChen Preclinical NA
AGI-6170 IDH2 Servier; Agios Preclinical NA
TQ05310 IDH2 Shanghai Institute of Material Medical Preclinical Preclinical

Notes: NA: not applicable; IND: investigational new drug.
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zation-proceed-phase-1b-study ) . A F45 RN
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Table 4 Product information of Menin/MLL1 protein-protein inhibitors

currently in development

Waldenstrom F BR8] IUAE £ 5 A 34 0] W& 2] 155 7K
FHBCL2, 44 wehi ( Venetoclax ) Je—FP il AY
BH3& LAY, nTLA M BCL2, BUtBIMEH
R R SBCL2%5 A . Mk A X, gk
P e HEX L BH3-Only 8 FIAIREL, DLITEBAXA
BAK, i EAISERIL, N 4T,
e 3 i b AE AML B 2 U T B KA .
E—LRIrH, WFHiZBiAE ARG T Y
75% KU FAMLEE , 4E4 v hr -5 LI 1 Bk
FHAH EE BT LA B0 FH mT B R S R () 2 O'S
(14.74H vs. 9.64~H, HR=0.66, P<0.001) ,
H X 26 3 4 50 3 vl SR it 32 25 W) Bk B IR T
(NCT02993523 ) ¥, pbsh, fEHZWINE KB
MR HEAMLE A T, i3 5ihi SFLAG-IDA (35
IRPLEABTRE AT HER ISR A LR ) 5%
FILEEY PR FHIIORR Jy70%%Y , FEHTZ WY 4
AML A2 SR A v o e Y2 AR a2 B AR e
YRk A LR, EE57a%
fi#t#% (CRe) N93%, H.84%F) iy Mkt 5% i
JBAPE (NCT03586609 ) . 4kZs 5a i H i £E IfiL
WM T R R AR R, A 20224E9 1 TH
#£ClinicalTrial.gov_F 82 I AR TR IR 2 1844335,
FEAML 23 () AR 0] 25 ) R 2 AEIR R
S v I FH R RUBSE/3R 25 1 100 o
JEBCL2MGI RT3 N, HrefEi ik
A 25 PEBR ] T AMLER & ROV AR A . A BFSE
PR, KIAREE T4 whioy BBt &
FUIMCL-1, BCL-X, fIBCL-W 33k, S35k
EmT 2520, Wik, HETE A ZRABIFEA R
T —ACBCL2#P I, B ATRERS [RI A HHIBCL2 |
BCL-X,. MCL-18{BCL-W, L5, It4h,
B YA b Bt B 25 R AE (A
G101V, D103Y . G33RPAJMA43T) , ixsbzeap
RE M 1. 2 PR (IR 4k 2% s P 5 BCL2 1 5% A ) a4
BCL2 5{¢ T A BIMMPUMAL S 1IRE S,
AH AR TR AT EA . ik, FTEIFL
ZEAF I S Pk A BC L2400 il 351 8 o A s 2447

3 EEARKRERIERNZEY
3.1 CD334E[ 244y

Drug name Institute Stage (Global) Stage (China) TSI AT LRRET, fengidr
SNDX-5613  Vitae Pharmaceuticals (AbbVie); Phase 1/2 NA % Vi 2k S

Syndax Pharmaceuticals RHIZ 1 L AE A T4 A 1
KO-539 Kura Oncology Phase 1/2 NA AR A FRECHTRE BRI, SR
DSP-5336 Sumitomo Dainippon Pharma Phase 1/2 NA B B B e AN M

"o 1h X TJ‘ o 5 [ﬂlé

DS-159%4 Daiichi Sankyo Phase 1/2 NA };Em Tl— il f EFL = &
BMF-219 Biomea Fusion; A2A Pharmaceuticals  Phase 1 NA LR IR AN ] B 240 J 2 T 7 i > ;H\:EP
JNJ-75276617 Johnson & Johnson Phase 1 NA — S e (HaCD33 ) fFAE T IE
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Table 5 Product information of next-generation BCL2 inhibitors in development

Drug name Target Institute Stage (Global)  Stage (China)
Navitoclax BCL2; BCL-X;; BCL-W  Roche; AbbVie Phase 3 IND
AZD0466 BCL2; BCL-X, AstraZeneca; Starpharma Phase 1/2 NA
Palcitoclax BCL2; BCL-X,, ASCENTAGE Pharma; Unity Biotechnology Phase 1/2 Phase 1/2
LP-118 BCL2; BCL-X, LuPeng Pharmaceutical; Newave Pharmaceutical Phase 1 Phase 1
753B BCL2; BCL-X,. University of Florida Preclinical NA
AZD4320 BCL2; BCL-X, AstraZeneca Preclinical NA

PZ703b BCL2; BCL-X,, University of Florida Preclinical NA
TGRX-814 BCL2; BCL-X,, Tajirui Biology Preclinical Preclinical

TE A 1E B TS I AN ATAMLANIE |, (EARAAE
FIEF & MM o X T —Ff ] g8
PR, RIPTAAR AT FH 32 2% 40 i 7 55 DA 561 1 m
8 ) 20 ek T 24 R R B ) A, B
B I 1 1 4
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Table 6 Product information of CD47 targeted therapies for AML currently in development

Drug name Mechanism of action Institute Stage (Global) Stage (China)
Magrolimab mAb Stanford University; Ono Phase 3 NA
Pharmaceutical; Gilead
Letaplimab mAb Innovent Phase 3 Phase 3
6MW3211 CDA47/PDL1 bispecific antibody Mabwell Bioscience Phase 2 Phase 2
Lemzoparlimab mAb [I-MAB Biopharma; AbbVie Phase 2 Phase 1/2
Ligufalimab mADb Akesobio Phase 2 Phase 2
CC-90002 mAb Celgene; Inhibrx Phase 1 NA
HMPL-AS83 mAb Hutchmed Phase 1 Phase 1
MIL95 mAb Conmed Bioscience; Mabworks Phase 1 Phase 1
Gentulizumab mAb GenSci Phase 1 Phase 1
HMBD-004A CDA47/CD33 bispecific antibody Hummingbird Bioscience Preclinical NA
TAYO018 mAb TOT Biopharm Preclinical Preclinical

&7 CD70RE[EETTEAMLA M ER~RES

Table 7 Product information of CD70 targeted therapies for AML currently in development

Drug name Mechanism of action Institute Stage (Global) Stage (China)
Cusatuzumab mAb Argenx; Johnson & Johnson Phase 2 NA
CAR.70/IL15-transduced CB-NK cells CAR NK MD Anderson Phase 1/2 NA
ALLO-316 CART Overland Pharma; Allogene Therapeutics ~ Phase 1 NA
CD70 targeted CAR T-cells CART YaKe Biotech Phase 1 NA
SEA-CD70 mAb Seagen; Beigene Phase 1 IND
ACE1975 NK Cell Therapy Acepodia Preclinical NA
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Table 8 Numbers of clinical trials of partial AML

therapeutic targets in development over the past decades

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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