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Ph-positive acute lymphoblastic leukemia with T315I mutation treated with
olverembactinib in combination with chemotherapy:3 cases reports and literature
review
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BN Ph 4% €8 4 BH 4 201 9k B 40 P 1 0f 95 (Ph
chromosome positive acute lymphoblastic leukemia,
Ph'ALL) (4 e N\ P 1 95 5 2006 % 1 20%~30%! "
TE 1% 28 B I8 400 1) 751] Ctyrosine kinase inhibitor, TKI)
[l AT, Ph'ALL & TS AR 2% , 5 O S AE A 3R A B
20%" s TR , 5 BRI 42 40%~50%"" .
BE A W 5T I 78 5 30%~40% ] #) 12 Ph'ALL H] £ L
ABL X 2878, —R TKUIGIT W 5 B &, HE kit
ABL J X 9874 Z2 38 5 31 75% , #9112 Ph'ALL & #i
P AR B B TKLVR YT, AR AT R8> ABL B
X RAF, AR Ko HA, 0 T & fa st AE % oo
1] Ph*ALL , BIME IR & AR TKIVR YT, 5 & AE o gt
J&, BRI, X6 T I 2 B, — S N T 1k 4 TKI A2 13
HIT BRI KRB R 2 — ACIE T 30 EH A
FERRAZR PHALL B3, — &G A TKURT G
RAE T3S 5848, 3 4 TKI N BLUE (U8 B Jim P idik 2|
S THEYIR MR . AR, SHZRREEY S RER
ISf ) e 5 TR HEAT 1 SCHRA >0, BIARE I T «

1 fwfRE

w1 55,47 % ,2022 49 H A4 B HELPE H I g
T4 Hb IR B 58 3 I E LR 7R : WBC 14.5 < 10°/L,
HGB 98g/L, PLT 9 x 10°/L; # #fi 4k F « J5 46 41 B
83%, POX B 14 it =4 H AR (FCVD A U« J5 46 48 i
5 4 iR B 37.64%. i A 3L TR : BCR-ABL
(P190) BHYE , WT1 38 FH % s YL tafhk : XX, -Y, +2, +4,
+6, -7, 48, t (9:22) (q34.1:q11.2), +13, -15, +16, +17,

420, +21, +22 [9] /46, XY [11]. 4T 2022-9-20 (55
1 RO DVCLP B30T . EF 2 T AP, 26
34K, BEFHER , R IH W E 20 E 7] 1.5% ; FCM £
W, 1.45% iR 2, 565 44 K, TRLE W B e + VP i
FIT,HE 76 R, B BT HMILE N T EEM(CR),
MRD %, 55101 X, E A& B #EE& N CR, MRD ]
P£,BCR-ABL(-) . il E# H 4 5500, wE e
S8 BEIER, &5 2 RE IR, AT T10 MR E
AL, K L8 20 1 2R % A B R AT R A, SRR
R, TH 134 R T LA B e + KIGERE + VP 7
FATT B8 166 KX, 5 A H BE R R 46 41 B L ) 50.5%
FCM % I , 38.52% Jif' 9% 41 Jfd , BCR-ABL (P190)
68.75%. T31515A5fHME. 55200 K (T315IBH M5
29 D HRFEF G + VP T RIRIT, 5228 K
(T31SIBHPEJG 57 D R T UL E EEJE + ikt
B+ VP RIBIT, 55233 R(T3ISIBH G 61 d)
H #8454 CR, MRD [ £, BCR-ABL(—) . JifEH
e TEE R 5 T FEEATE B8 P 3 S 00 7 R A 2 L 5
B A B . {H G SR A 9 R A R
BT -

W2 10,39%,2023 % 1 H K k&= NP,
58 3% IfiL % M : WBC 179.63 x 10°/L HGB 186 g/L.PLT
127 x 10°/L; LRI A B 2 228 U/L. & HEWR F : ik
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41 5 91.5%, POX B s FCM A&l - 5 46 41 i 5 F5
12 44 = 3 2 87.7% . il Jk Al : BCR-ABL (P190)
BH % , PAXS 4% [ ; CDKN2A/BJAK2 BHH: 5 4eth
A :46,XX[20]. BEAE 6 1A FOR AR FL SRRy 0 52
ITFARBIT , RFEKIAIH SRIGTT . T-2023-1-23C5F
1R TURGEE + VP HRIGIT, B 28 K, B &H
BEIL AN CR, MRD(+) (0.25%) , 4k 52498 & & J& + VP
T 4T, 56 60 K, B 2 H # CR, MRD(+) (0.04%) ,
BCR-ABL 0.0886%. K83 J5i PR 41 4 45 FH DIAR-Z R
L EL CD22 BT, #4h T S & )8 + Hyper-CVAD-B
7T, 5595 K, &5 £ CR, MRD /& BCR-ABL
e Gk e + VP TR ILE . 133 K, B
‘B %8 CR,MRD(-) , {H BCR-ABL %[ (0.3615%) , i%
BTRDEE + AR + VP T RILIT, 170K,
55 # B CR, MRD ¥ 0.26%, BCR-ABL & & T &
(2.0572%) , H- 25 WL T3151.E255V %48 . PR i fE
F UMK 2 Wk B0 B CD22 B LR A TR 5%, 5 1
IR 2 57 JE R 4B 46, 2% F 56 190 K (T3151 845 J5 20 d)
THRECEE + VP T RT3 221 R(T31SIRAE
J& 51 &) E 2 H#E CR,MRD X BCR-ABL 5% ¥, 5
T2 2 TSR s A B8 P 3 B TR AR R 4 L
i A I I, J5 BB e N BRI AT e ik
DRI 3 1L T4 B RS A

W3 2,54 % ,2023 92 HR &5 = IR,
58 3 1ML % B : WBC 355.3 x 10%L HGB 125 g/L.PLT
24 x 10°/L. FLERM AR 2421 UL, 5CEE MR
JE 46 A0 B o5 95.5%, POX [ 1% s FCM Al = Ji7 46 44 il
A i S B2 89.3%. fill A 3t [A] : BCR-ABL
(P210) FH % , TPMT K 42 fH 14 ; IKZF . CDKN2A/B.
PAXS BH 4 5 42 8 1K : 49; XX, +5, t(9;22) (q34.1;
qll.2), +15, +der(22), t(9; 22) [15]/46, XX[5]. T
2023-2-20C55 1 RO TFIE S & Jé + VP T Z4097 5
29 K, HEHEE CR,MRD(+,0.31%) , k45 S & B
+ VP 7 BT, B 71 R, B A i R - 4 HE IR T 2
5%, MRD(+,1.16%) , BCR-ABL (+) , % 7 DL 5 &
JE + Hyper-CVAD-B 5 Z4LI7, 5 107 X, S & i~
JR 4R + %) HE K B 20 I 79% , FCM A6 = 65% i 983 £
JiL, T3151 AR B , @ BiTE 1697 , (H IR £ 57 JE R4
di, FTURFEFRE + HALE + VP T RUT,
%5142 R (T3151 B 5 35 ) &2 &8 % CR, MRD
BCR-ABL ¥ %% [, 1% H P\ 55 455 e 5 R0 ifn - 40 i #%
Mo 25145 R(T3ISTRHMEE 38 ) T UL E EEJE +
CAM J5 R EIT » 55 170 K (T3151 B )5 63 d)
0 FCM A I 2] 6.5% B I 20 il , - DU JE 2 VK
PESTS, 2 186 K (T31SIBH /5 79 &) ixi ¥ FCM [
PEo BAIAIE S 177 R CT31STRATE S 70 D45 T B

% J& + Hyper-CVAD-B 77 % UL [& 1k 97, 2 199 K
(T3151FHPE )5 92 d) & & fili CR,MRD & BCR-ABL
BRI , 8 N b I e AT S 2 DR L T4 B R A
2 1Ot

ABL X 5845 & Ph' ALL fiif 25 . 5055 2 /53t Jig
B WL R, ABL BB [X 9848 v B i WL IR 2K
T3151. 1ii— AR TKIIAY7 )5 B KM Ph'ALL 3
T3151 RAL) (575%™ = AR TKIE A T 13X
SRAFAMHNENE , JCHA S T315IRZE . WFRPER, —
LR AN R B A )T VR JT PhALL I, e 3 4E L Fi A
H 17 2 (event free survival, EFS) #1477 8 Coverall
survival, O ¥ B TiX D& Je . TAN ZE4RiE T
445 — £ A% F B B JB ¥R YT I PhPALL B, 697
28 d B 2 B & Ik B E E 7 2% ) N (major
molecular response, MMR) , 1 51| & 3 43 3K BIVR B 7
TR . LIUSE"HRIE 7 54 2 K PhrALL &35 il
MR EERBHIESHIT, &R IR SHIEETESES
EIT VA G 3818 CR, FLrp A4 T3 151 2848 1 2 441
BEIBIT 1 AME S MMR . $#278 = A8 TKI 19 —4;
18 FH REHUAS S0 0 IRYR T OB IR BF 72 o 15
FIRIT 3N JE R B IE R A 1 ) B (complete
molecular response, CMR) & 52 i PhALL & 3% OS [
MST IS R & T = AR TRKUEE— AR TKIZE 3 N H
i EAA 1 CMR R . Kk, % F Ph'ALL, — 2k fi#
=R TKIEA W47

JE TKI R 2 3% 203 7 Ph' ALL B & 1 4R
1%, A 4F BCR-ABL 15 5 1) H At AL ] 1 B 6t 52 il 3
TKI BI7 20" ABL BB X 5748 (1) B8 35 P A & FE 1)
B AR N, RGN IRANE A RE N E
T S AR vE PR, SRR B FEAF TR B AN s A 2 B
THYFRICE E ABL G IX 5 2 [0 A7 E — € 1)
KF. WL, Ph'ALL B34 3f+der(22)t(9;22),
9/9p, -7, +8 F QL Rk B W W IR R B E M TG .
IKZF 1 1 CDKN 2A/2B il 2k 54 5% — Z AR TKI'
FH 7 allo-SCT¥RIT B H A R MG, 1M
45 CDKN 2A/2B K (1) PhALL B % 5 K R B %
TFiEr, & PhPALL A RS 37 1) S 65 R P
I, B A7 TE 1) 15 383 % 2 DU IR R B K PhrALL
TG - BTN , =A% TKIH 948 Je B & b7 nl
PA3e Ik IKZF SR A BTl % T IKZF ik [F] I
Bl CDKN2A/2B /8 PAXS k2% , 48 8 e J7 %0 &
RFIEI R (62% vs 44%) . TANZEUHRIE, BE E
B Je — 475 09T Ja n] £l CDKN2A TRAL 1) 8 3 i
BUAFIMMR . A SCHRIE ) 3 1 B E B Phi ok, IR
G AL S AR, PR +der(22)4(9;22) ,-9/9p , -7, +8 £5
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i G YL Ak S W, £E A5 IKZF . CDKN2A/B. PAXS 3
RIS % . B, 5FF #9112 PhCALL, 04 I fa e 28
A EfE g Ok T, — S A TKI AT REE &
o A3 R AVTKLR YT i
MRD %% B PR 3 5% e 52 %% FH 5 MBS A4 AR 95 ABL 3 [X
RAWIG L H B 8 e, BRI A S 1 &LUF
(T 380, AR G — £ 1 S e 4% = AR TKI, mf Bey7 24CE 4,
BRI, 3K — R A AS I 20

— 2T % B =4 TKIWE ? ZABRISKIEP 4% [
W5t 78 , BCR-ABL 1 &8 7 FE R b H L & A R A8 ]
REFECENE B 2. 1 HAEPhALLEITH, N T
I 4 B 8 B K I A A ZE T XU, 38 2 IR
gl B Je Al R (X Ry SCEN RN T 25 98
PR H I, 3E T B It gl B B it 257 B ek
b E A B RS = A TR, B T 23k
BT TKI i 2498 4 S48 4 b 40 i (5 of s 485
T3 151 FEAL (14 110 T 308 4 248 . 1 1T e N R e
BT 8 8 0 I B A R AR K MR TR g B e
BAH MBS, BANIERYER, BREES B
%f BCR-ABL & & 74 B AR 7 1036 M, b3 90 &
JE < BT LB A A At TKT B A 200, B T315 1
KA Je 2 ANUL B H AR M EE WA R IFT
e, H, ¥ PhALL — ik R E BB H
(EEES IS

SRR U, AR SCHE 1) B 2 S s R =
Ph'ALL HV6 Y7 AR B8 35 8% 2% e i) e AN Ak 7
%, )R] BEAE RS A AT P idUA 2 MRD %6 9] 2 CMR .
I, — 2k TKI (135643 DA S 76 97 T A% Hh TR ) P i 46
JCONEE . A I HoAth i G AL 2 2R, — 2N
i i3 2 = AR TKIVE YT s Wia J7 H MRD R 220 1 5%
BH , R A ) ABL W6 [X AR , I S i i 4 5 =A%
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(& £ x #]

(1] EGUR P2 MR Ll 2R 512, PR BE 24 2 U 4 23 L
I VK IR 2 2 b R N Sk L A 1 i 2 T 5 AT R
(2024 4 h ) [J]. H 48 I W 2% A 35, 2024, 45(5): 417-429. DOL:
10.3760/cma.j.cn121090-20240319-00102.

[2] THOMAS X, BOIRON J M, HUGUET F, ef al. Outcome of
treatment in adults with acute lymphoblastic leukemia: analysis of
the LALA-94 trial[J]. J Clin Oncol, 2004, 22(20): 4075-4086. DOLI:
10.1200/JC0.2004.10.050.

[3] KANTARJIAN H, THOMAS D, O’ BRIEN S, et al. Long-term
follow-up results of hyperfractionated cyclophosphamide,
vincristine, doxorubicin, and dexamethasone (Hyper-CVAD), a
dose-intensive regimen, in adult acute lymphocytic leukemia[J].
Cancer, 2004, 101(12): 2788-2801. DOI:10.1002/cncr.20668.

[4] ABOU DALLE I, JABBOUR E, SHORT N J, et al. Treatment of

Philadelphia chromosome-positive acute lymphoblastic leukemia[J/
OL]. Curr Treat Options Oncol, 2019, 20(1): 4[202-11-10]. https://
pubmed.ncbi.nlm.nih.gov/30675645/. DOIL:10.1007/s11864-019-0603-z.

[5] PFEIFER H, WYSTUB S, WASSMANN B, et al. Serial analysis of
BCR-ABL kinase domain mutations prior to and during imatinib
treatment for newly diagnosed and recurrent BCR-ABL positive
acute lymphoblastic leukemia[J/OL]. Blood, 2009, 114(22): 2041
[2024-11-10]. http://dx. doi. org/10.1182/blood. V114.22.2041.2041.
DOI:10.1182/blood.V114.22.2041.2041.

[6] SASAKI Y, KANTARJIAN H M, SHORT N J, er al. Genetic
correlates in patients with Philadelphia chromosome-positive acute
lymphoblastic leukemia treated with Hyper-CVAD plus dasatinib or
ponatinib[J]. Leukemia, 2022, 36(5): 1253-1260. DOI: 10.1038/
s41375-021-01496-8.

[7] JABBOUR E, HADDAD F G, SHORT N 1, et al. Treatment of
adults with Philadelphia chromosome-positive acute lymphoblastic
leukemia-from  intensive  chemotherapy  combinations  to
chemotherapy-free regimens: a review[J]. JAMA Oncol, 2022, 8(9):
1340-1348. DOI:10.1001/jamaoncol.2022.2398.

[8] SASAKI K, JABBOUR E J, RAVANDI F, et al. Hyper-CVAD plus
ponatinib versus hyper-CVAD plus dasatinib as frontline therapy
for patients with Philadelphia chromosome-positive acute
lymphoblastic leukemia: a propensity score analysis[J]. Cancer,
2016, 122(23): 3650-3656. DOI:10.1002/cncr.30231.

[9] TAN X, WEN Q, CHEN G, et al. Novel third-generation tyrosine kinase
inhibitor for newly diagnosed Philadelphia chromosome-positive acute
lymphoblastic leukemia: a case study[J]. Anticancer Drugs, 2023, 34
(4): 599-604. DOI:10.1097/CAD.0000000000001455.

[10] LIU C X, ZHANG X, MAO L P, et al. Olverembatinib in relapsed
Philadelphia chromosome-positive B-cell acute lymphoblastic
leukemia: a study of 5 cases[J]. Leuk Lymphoma, 2023, 64(6):
1208-1211. DOI:10.1080/10428194.2023.2197534.

[11] SHORT N J, JABBOUR E, SASAKI K, ef al. Impact of complete
molecular response on survival in patients with Philadelphia
chromosome-positive acute lymphoblastic leukemia[J]. Blood,
2016, 128(4): 504-507. DOI:10.1182/blood-2016-03-707562.

[12] SASAKI K, KANTARJIAN H M, SHORT N 1J, et al. Prognostic
factors for progression in patients with Philadelphia chromosome-
positive acute lymphoblastic leukemia in complete molecular
response within 3 months of therapy with tyrosine kinase inhibitors
[J]. Cancer, 2021, 127(15): 2648-2656. DOI:10.1002/cncr.33529.

[13] RAVANDI F. How I treat Philadelphia chromosome-positive acute
lymphoblastic leukemia[J]. Blood, 2019, 133(2): 130-136. DOLI:
10.1182/blood-2018-08-832105.

[14] SOVERINI S, ABRUZZESE E, BOCCHIA M, et al. Next-
generation sequencing for BCR-ABLI kinase domain mutation
testing in patients with chronic myeloid leukemia: a position paper
[J/OL]. J Hematol Oncol, 2019, 12(1): 131[2024-11-10]. https://
pubmed. ncbi. nlm. nih. gov/31801582/. DOI: 10.1186/s13045-019-
0815-5.

[15] SHI T, HUANG X B, ZHU L X, et al. Adult Ph-positive acute
lymphoblastic ~ leukemia-current ~ concepts in  cytogenetic
abnormalities and outcomes[J]. Am J Cancer Res, 2020, 10(8):
2309-2318.

[16] FEDULLO A L, MESSINA M, ELIA L, ef al. Prognostic implications



b

Rigit, & B U R A T IT A T3 151 A2 ) Ph A MRk A0 1 105 3 4538 S STk > - 229

of additional genomic lesions in adult Philadelphia chromosome-
positive acute lymphoblastic leukemia[J]. Haematologica, 2019, 104
(2): 312-318. DOI:10.3324/haematol.2018.196055.

[17] DEBOER R, KOVAL G, MULKEY F, et al. Clinical impact of
ABL1 kinase domain mutations and IKZF1 deletion in adults under
age 60 with Philadelphia chromosome-positive (Ph™ ) acute
lymphoblastic leukemia (ALL): molecular analysis of CALGB
(Alliance) 10001 and 9665[J]. Leuk Lymphoma, 2016, 57(10):
2298-2306. DOI:10.3109/10428194.2016.1144881.

[18] SLAYTON W B, SCHULTZ K R, KAIRALLA J A, et al. Dasatinib
plus intensive chemotherapy in children, adolescents, and young
adults with Philadelphia chromosome-positive acute lymphoblastic
leukemia: results of children’s oncology group trial AALL0622[J].
J Clin Oncol, 2018, 36(22): 2306-2314. DOI: 10.1200/
JCO.2017.76.7228.

[19] KIM M, PARK J, KIM D W, et al. Impact of IKZF1 deletions on
long-term outcomes of allo-SCT following imatinib-based
chemotherapy in adult Philadelphia chromosome-positive ALL[J].
Bone Marrow Transplant, 2015, 50(3): 354-362. DOI: 10.1038/
bmt.2014.281.

[20] WILLIAMS R T, DEN BESTEN W, SHERR C J. Cytokine-
dependent imatinib resistance in mouse BCR-ABL' , Arf-null
lymphoblastic leukemia[J]. Genes Dev, 2007, 21(18): 2283-2287.
DOI:10.1101/gad.1588607.

[21] PFEIFER H, RAUM K, MARKOVIC 8, et al. Genomic CDKN2A/
2B deletions in adult Ph"™ ALL are adverse despite allogeneic stem
cell transplantation[J]. Blood, 2018, 131(13): 1464-1475. DOI:
10.1182/blood-2017-07-796862.

[22] ZABRISKIE M S, EIDE C A, TANTRAVAHI S K, et al. BCR-
ABL1 compound mutations combining key kinase domain positions

confer clinical resistance to ponatinib in Ph chromosome-positive

leukemia[J]. Cancer Cell, 2014, 26(3): 428-442. DOI: 10.1016/j.
ccr.2014.07.006.

[23] CORTES J E, KIM D W, PINILLA-IBARZ J, et al. Ponatinib
efficacy and safety in Philadelphia chromosome-positive leukemia:
final 5-year results of the phase 2 PACE trial[J]. Blood, 2018, 132
(4): 393-404. DOI:10.1182/blood-2016-09-739086.

[24] DHILLON 8. Olverembatinib: first approval[J]. Drugs, 2022, 82(4):
469-475. DOI:10.1007/s40265-022-01680-9.

[25] WANG G F, LV J, TANG C Y, et al. Abstract 1463: ATP-site
inhibitor olverembatinib, HQP1351, enhanced the effect of
allosteric inhibitor on the resistance conferred by the compound
mutations of BCR-ABL[J/OL]. Cancer Res, 2021, 81(13_
Supplement): 1463[2024-11-10]. https://doi.org/10.1158/1538-7445.
am2021-1463. DOI:10.1158/1538-7445.am2021-1463.

[26] QIAN J, SHID Y, LI Z R, et al. Updated results of pivotal phase 2
trials of olverembatinib (HQP1351) in patients (pts) with tyrosine
kinase inhibitor (TKI) -resistant BCR-ABL1 T315I-mutated
chronic- and accelerated-phase chronic myeloid leukemia (CML-
CP and CML-AP)[J/OL]. Blood, 2021, 138: 3598[2024-11-10]. http:
//dx.doi.org/10.1182/blood-2021-153937. DOI:10.1182/blood-2021-
153937.

[27] JIANG Q, HUANG X J, CHEN Z, et al. An updated safety and
efficacy results of phase 1 study of HQP1351, a novel 3rd
generation of BCR-ABL tyrosine kinase inhibitor (TKI), in patients
with TKI resistant chronic myeloid leukemia[J/OL]. Blood, 2019,
134:  493[2024-11-10]. http://dx. doi. org/10.1182/blood-2019-
124295. DOI:10.1182/blood-2019-124295.

(WS HEAT  2024-11-18 (&= HEAT  2025-01-15
[Ax4wiE]  IiEde



